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Food and Drug Administration
. .

Rockville MD 20=7

NDA 19-297/S-014 ‘

Immunex Corporation ,. /’

51 University Street
“‘ml ,.L’; I : [Q25

S@tle, Washington 98101-2936 .

Attention: Mark W. Gauthier .
Senior Regulatory Affairs Manager

Dear Mr. Gauthie~

Please refer to your May 10, 1996 new drug application submitted under section 505(b) of the
Federal Food, Drug, and Cosmetic Act for Novantrone (mitoxantrone for injection
concentrate).

We acknowledge receipt of your amendments dated July lQ August 16; September 6 and 19;
October 1,3,11,18 and 31; and November 11, 1996.

This new drug application provides for the use of Novantrone in combination with
corticosteroids as initial chemotherapy for the treatment of patients with pain related to
advanced hormone-refractory prostate cancer.

We have completed the review of this supplemental application, including the submitted draft
labding, and have concluded that adequate information has been presented to demonstrate that
the drug product is tie and effective for use as recommended in the en~losed marked-up draft
labeling. Accordingly, the application is approved effective on the date of this letter.

The final pMted labeling (FPL) must be identical to the enclosed marked-up ~ labeling.

Please submit sixteen copies of the FPL as soon as it is available, in no case more than 30 days
after it is ,printed. Please individually mount ten of the copies on heavy weight paper or
similar material. For administrative purposes this submission should be designated “FINAL
PRINTED LABELINGW for approved NDA 19-297/S-014. Approval of this submission by
FDA is not required before the labeling is used.

Should additional information relating to the safety and effectiveness of the drug become
available, _revision of that label@g may be required.
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Ii-Iaddition, please submit three copies of the introductory promotional material that you
propose to use for this product. All proposed materials should be submitted in draft or mock-
up form} not final print. Please submit one copy to this Division and two copies of both the
promotional material and the package insert directly to:

t-

Food and Drug Administration
Division of Drug Marketing, Advertising and Communications,
HFD-40
5600 Fishers Lane .
Rockvi.lle, Maryland 20857

We remind you that you must comply with the requirements for an approved NDA set forth
under 21 CFR 314.80 and 314.81.

If you have any questions, please contact Leslie Vaccari, Project Manager, (301) 594-5778.

.

“?ii& “-’3-”
. Robert J. DeLap, M.D., Ph.D.

Director
Division of Oncology Drug Products
Office of Drug Evaluation I
Center for Drug Evaluation and Research

1

ENCLOSURE: Labeling
>-
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DEPARTMENT OF HEALTH& HUMAN SERVICES F%bk Health se~ice
.

Office of Orphan Products Development(w-35j
Food and Drug Administration, 5600 Fishers Lane

Rockville, MD 20857

Immunex Corporation

August 21, ‘1996

Attention: Mr. Mark W. Gauthier
Senior Manager, Regulatory Affairs
51 University Street
Seattle, WA 98101

Dear Mr. Gauti[er:

Reference is made to your orphan drug application of April 3, 1996 submitted pursuant to
section 526 of the Federal Food, Drug, and Cosmetic Act for the ‘designation of
Novantrone@ (mitoxantrone), as an orphan drug (application #96-966). We also refer to
your amendment dated July 8, 1996.

$

We have completed the review cf this application, as amended, and have determined that
rnitoxantrone qualifies for orphan designation for the treatment of hormone refractory
prostate cancer. Please note that it is mitoxantrone and not its formulation that has
received orphan designation.

Prior to marketing approval, sponsors of designated orphan products are requested to
submit written notification to this Office of their intention to exercise orphan drug
exclusivity if “they are the first sponsor to obtain such approval for the drug. This

notification will assist FDA in assuring that approval for the marketing of the same drug
is not granted to another firm for the statutory period of exclusivity. Also please be
advised that if mitoxantrone were approved for an indication broader than the orphan
designation, your product might not be entitled to exclusive marketing rights pursuant to ..
Section 527 of the FFDCA. Therefore, prior to final marketing approval, sponsors of
designated orphan products are requestal to Compare’the designated orphan indication with
the proposed marketing indication and to ,submit additional data to amend their orphan
designation prior to marketing approval if warranted.

In addition, please inform this offIce annually as to the status of the development program,
and at such time as a marketing application is submitted to the FDA for the use of
mitoxantrone as designated. If you need Iirther assistance in the development of your
product for marketing, pkase feel free to contact Dr. C. Carnot Evans at (301) 827-0987.



2 .

Please refer to this letter as official notification of designation and congramlations on
obtaining your orphan drug designation. ,-

Sincerely yours,

Marlene E. Haffner, ‘M.D., M.P.H.
Rear Adrniil, United States Public Health Sewice
Director, Office of Orphan Products Development

,.
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cc:
HFD-85/hl.A.Holovac
HFD-150/L.Vaccari ~ v.

HF-35/OP File #96-966

HF-35/C. Evans
HF-35/chron
HF-35/P.Vaccari 8/21/96 dsg.966
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PEDIATRIC PAGE
[Completeforalloriginalapplicationsandallefficacysupplements)

.

NDAIPLA # ~~-~~q Supplement # ~-d/~ Circle on@SE2 SE3 SE4 SE5 SE6

HFW Trade (generic) nameldosage form: ~o uuni$r~ n ~ Action:@AE NA
(m4bxUl*ooe, for i?yzttrn J

Applicant &tmex Therapeutic Class

Indication(s) previously approved &tic A.WI~k Pediatr;c labeling of approved

indication(s) is adequate K inadequate _

Indication in this application ~ti h~~~ - ~c~#&ti ~For supplements, answer the

following questions in relation to the proposed indication.)

~1 pEDIATRIC LABELING IS ADEQUATE. Appropriate information has beensubmitted in this or previousapplications and has—.
been adequately summarizedin the labelingto permit satisfactory labelingfor all pediatric subgroups. Further information is
not required.

_ 2. PEDIATRIC STUDIES ARE NEEDED. There is potential for use in children,and further information is requiradto pemnit
adequata labeling for this use. ----

_ a. A new dosingformulation is neaded,and applicant has agreedto providethe appropriate formulation.

_ b. The applicant has committed to doingsuch studies as will be required.
(1) Studies are ongoing,—

— (2) Protocols were submitted and approved.
_ (3I Protocols were subm”medand are underreview.
— (4) If no protocol has been submitted, explainthe status of discussionson tha back of this form.

_ c. If the sponsor is not willing to do pediatric studies, attach copiesof FDA’s written request that such studias be done and
of the sponsor’swritten responseto that request.

_ 3. PEDIATRIC STUDIES ARE NOT NEEDED. The drrtglbiologicproducthas little potential for use in children. Explain,on the
back of this form, why pediatric studies are not needed.

_ 4. EXPLAIN. If none of the above apply, explain, as necessary, on the back of this form.

EXPLAIN, AS NECESSARY, ANY OF THE FOREGOING ITEMS ON THE BACK OF THIS FORM.

&uc4?A& ‘ t% MLc4t&/At. }w~

Signature of Preparer and Title (PM, CSO, MO, other) Date

cc: Orig NDAIPLA # /?- 2?97LS-@
HFJ -/ tYO lDiv File

NDAIPLA Action Package
HFD-51 OIGTroendle (plus, for CDER APs and AEs, copy of action letter and labeling)

NOTE:Anew Pediatric Page must be completed at the time of each actioneventhoughonewas preparedat
the timeof the last action.
3196



DEBARMENT CERTIFICATION

.

I hereby certify, as of May 10, 1996, that we did not m~will not use in any capacity the

semices of any person debarred under section s~(a) or(b) h comection with this

supplemental application.

( )4&AJ
Nancy L. K&cher
Director, Regulatory Affairs
Immunex Corporation

G!/o/’&



MEMORANDUM DEPARTMENT OF HEALTH AND HUMAN SERVICES
PUBLIC HEALl”H SERWCE

FOOD AND DRUG ADMINISTRATION
CENTER FOR DRUG EVALUATION AND RESEARCH

DATE: June 17, 1996

FROM:
‘- (@& Lp,p,

Robert J. DeLap, MD, PhD, Director
Division of Oncology Drug Products, HFD-150

TO: Director, Division of Scientific
Investigations, HFD-340

SUBJECT: Request for Study-Oriented Audits for sNDA 19-297/S-014
Novantrone (mitoxantrone HCL) Injection

We have identified the following studies as being pivotal to the approval of this
supplemental application. We recommend that sites be audited. Refer to attached
information on the pivotal study (CCI-NOV22) and the supportive study
9182).

The

The

The

The

The

reviewing medical officer for this application is JuOie Beitz at 594-5745.

responsible project manager is Leslie Vaccari at 594-5778.

Sponsor is Immunex.

Contact: Mark Gauthier, Regulatory Affairs at (206) 389-4066.

user fee goal date is 13 May 1997.

division’s action goal date is 13 November 1996.

This will be presented to the September ’96 ODAC Meeting.

.-,

Attachments: Immunex letter dated May 10, 1996
Information on Pivotol Study CCI-NOV22 (3 pages)
Information oh Supportive Study 9182 (1 page),

cc: ORIG. NDA 19-297
HFD-150/Div. File

HFD-150/JBeitz

~’ D-1 50/outgomg consult file



ImmunexCorporation

7munex

May 10, 1996
1.

Robert L. Justice, .M.D.
Acting Director ,.

Division of Oncology Drug Products
Center for Drug Evaluation and Research
Food and Drug Administration
Woodmont Office Building
1451 Rockville Pike - 2nd Floor (HFD- 150)
Rockville, 1~ 20852-1448

lNOVANTRONE@ mitoxantrone for injection concentrate
NDA 19-297/S-014
Efilcacy supplement

Dear Dr. Justice:

Pursuant to21 CFR 314.70, Imrnunex Corporation is submitting a supplemental application
to request approval of a new indication for the product, NOVANIRONE mitoxaxxrone
concentrate for injection. The additional indication being sought is:

- -. . . -.

, Results are presented from a randomized phase III clinical trial (CCI-NOV22) wb~ch
demonstrates that Novantrone provides a si=tilcant benefit for relief of pain in
symptomatic hormone resistant prostate cancer patients and suggests tha[ overall quality of
life (QOL) also improves as a result of Novantrone treatment. Also included are results
from a second phase III trial ( 9182) which confium the activity of Novamrone in
Hormonal Resistant Prostate Cancer and the QOL improvement. Fh.1 clinical uial reports
for the pivotal study (CCI-NOV22) and the supportive smdy . 9182), including all
data tabulations and listings, are located in Item 8, Volumes 24 and 5-7, respectively, and in
Item 10, Volumes 10-12 and 13-15, respectively. Please refer to the table of contents for a
detailed listing. ,

The safety update (Item 9) will be filed 4 months from the date of submission of Ltis
..-

supplement. .,’”

As discussed at the meeting bemveenImrnunex and the Agency on December 20, 1995,we
anticipate that the supplement will receive priority review status under the Prescription Drug
User Fee Act of 1992, because thefi is no currently approved chemotherapy for palliative
treatment in this patient population.

.,
Prostate cancer is a disease which is receiving much attention in the media of late. Rauid
approval of this new indication may be view;d by patients and the press as a positive ;es-ult
of the “Reinventing the Regulation of Cancer Drugs... “ initiative recently announced by the
FDA and President Clinton~at least in sphit if not l;terally. Therefore, w; would qprec;ate

.-..

51Universiw Street. Seattle, Washington 98101-2936

206.587M30. Fax 206.587.0606



- 7munEx

Dr. Robert L. Justice
May 10, 1996
Page Two ,-

,,

the opportuni~ to work closely with the Division to facilitate review of this submission and
to prepare for a September 1996 presentation to the Oncologic Drugs Advisory Committee,
should that be required. The god of our collaboration being to accelerate availability of this
promising new treatment for patients with hormone resistant prostate cancer. Novantrone
has a proven safety record based on nine years of post marketing surveillance.

I will follow up by phone within two weeks to discuss how we can help to facilitate review
of this submission.

Electronic SAS datasets for the NOV22 and 9182 studies as requested by the
Statistician are provided with this submission. Refer to Volume 17 for the key to the data
set documentation, diskettes provided and directory of files.

If you have any comments or questions regarding the contents of this submission, dease—
contact meat (206) 389-4066 .-

.

Sincerely,

Nk@,q&L!_
Mark W. Gautfier

‘ Senior Regulatory Affairs Manager

MG:nm

File: 31100,31543

..

.,

.
/
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‘“!Supplemental New Drug Application-~-ovantrone@
~DA 19-297
Immunex COrPJration~

; SYSOPSIS “

0s/02/07

Title: PhWe III Trial oi YlicoxancronePlus Low-Dose PrednisoneVersus

Low-Dose Predn.isone for Symptomatic Hormone-Resistant Prosmce

Cancer
,.

.,

Study Chairman: Ian Tannock, M.D.

Aim:

Professor of Medicine. University of Toronto

Chairman. Department of Medicine

Princess Margaret Hospital

Toronto, Ontario

Canada

To comp~e the effectiveness of mitoxantrone plus low-dose

prednisone to that of iow-ciose prednisone in providing symptom

relief for subjects with hormone-resistant prostate cancer (WC).

Objectives Rr@&K!L
To assess improvement in pain as defined by a six-point pain scale,

the presem pain intensiry (PPI) scale, without an increase in

~~~esic score and no evidence of disease progression.

SsMndiw
To compare the DVOrandomized groups in terms of duration of

response and sumivd. improvement in quality of life (QOL), and

disease response by National Prostate Cancer Project (NPCP)

criteria.

Design: This was a multicenter, prospective, open-label, randomized Phase ..
Ill study wirk stratification according to baseline Eastern

Cooperative Oncolo-gy Group (ECOG) performance status.

Subjecrs were cobe randomized to receive rnkoxantrone plus

prednisone (M+P) or prednisone alone (P). All subjects were to

receive prednisone 5 mg orally (po) twice daily (BID). Subjects

randomized to the M-P arm were to receive micoxantrone 12 mg/m2

by intravenous [IV) push every 3 weeks. Subjects randomized to

NOV&~O~ind ReportN0V220.!- 11-96 1



Supplemental ?iew Drug
YDA 19-297
Immunex Corporation

Application->Tovantrone@

.

c.%

CCI

SHD

PM-H

I-Ml-I

HCC

Xsc

Scc

BCC

MH-

TBC

INVESTIGATOR .+XD SITE IDENTIFICATION
,.

.,

0s/020

Tom Baker Cancer Centre Scott Ernst, MD.
Caigil’y, Albem Douglas A. Stewart, MD. (s/94)

Cross Cancer Center Peter Venner, M.D.
Edmonton, Alberta

H&el Dieu Hospital Brian Findlay, M.D.
St. Catherine’s, Ontario

Princess Margaret Hospital
Toronto. Onttio

Humber Memotial Hospital
Weston, Onttio

Hamilton Regional Cancer Centre
Hamilton, Ontario

Cancer Treatment & Research
Foundation of Nova Scotia
Halifax, Nova Scotia

SaAatoon Cancer Clinic
Saskatoon, Saskatchewan

British Columbia Cancer Agency
Vancouver, British Columbia

The Mississauga Hospital
Nlississauga, Ontario

Toronto Bayview Regional Cancer Centre
Toronto, Ontario

Ian Tannock, M.D.
Malcolm J. Moore, M.D.

Jonathan Wilson, M.D.

Nan Neville, M.D.

Richard Gregg, M.D.

George Armitage, M.D.

Chris Coppin, M.D.

Michael K@, M.D.

Neil Iscoe, MD. -

,“

,



Supplemental New Drug .Application-Novantrone@ 08/01026
NDA 19-297
Immunex Corporation
yotlle and ~~ith which investigators Me considered [O have c!~ic~ experience. ICis.
:nerefore noc surprising that given his seining. some observations were noted in the

knrnunex wdits (.Appendix III). However, Immunex has concluded that the audit findings

do not ~tfect [he salient data for ~S s[ud~ nor ~Ler tie s[a[istic~ conclusions of this repom

v-
4.0 RESULTS

.,

4.1 s UBJECTDISPOSITIO~ .A~DTRE~TNIE~T SUMM.%RY

One hundred and sixty-onesubjects weree~o~ed at 11p~icipating sites in this study;80

iubj~c[s wtre randomized to the M+P ~ and 81 subjec~ were randomized to the P arm

[T;Ible 1). Fony-eightsubjects (~g90) in tie P WM subsequently crossed over to receive

mitoxamrone. Thus, a total of 123 subjects were Keated with mitoxa.mrone. The table that

io]lows Iis[s the 11 participating sites by siti-code. show the number of subjects

rmdomizcd [o each of the treatment assignments at each site. and provides the number of

iubjcC[S in the P arm at each si[e who crossedover to receive mitoxamrone.

Treatments Assignments and No. of Crossovers

~“

C4AL

PYIH

HCC

Scc

}iMH

CCI

SHD

BCC

Ssc

\lH-

M&
25

19

17

4

6

3

3

0

1

1

Crosso ver~

15/29

8/14

4/10

4/8

314

415

5/5
yd
9J~

>-IA
TBc 1 0 1 YI.A

“Site codes arc provided in Appendix VI

Subject xo.~randotized to the P group received one dose of rnitoxancrone after

pmgm~ing on prednisonebut was noc repofled as a crossover subject in the database.

161 subjects enrolled Were,(valuable for response and safety. Reasons for e~ly

withhwal = reviewedin Section 4.7.4 and in Appendix III.

.

,“
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MEDICAL OFFICER REVIEW OF NDA # 19-297, Supplement S-014
.

NOVANTRONIP (Mitoxantrone for I@xtion Concentmte)
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1. General Information and Tirneline .

I Drug Name: I NOVANTRONER
I (Mkoxantrone for Injection Concentrate)
, I

Applicant: Immunex Cor&ration
n 1

NDA Supplement Date: May 13,1996

Pharmacologic Category: Synthetic anthracenedione
1 I

Proposed Indication: Hormone-resistant prostate cancer
1 I

FDA Request for Information June 24, 1996
I

I 45-Day Meeting: 1June 27,1996 I
Sponsor’s Response to FDA: I July 12,1996

90-Day Meeting: August 12, 1996

4-Month Safety Update September 9, 1996
I

ODAC Meeting: September 11, 1996

Post-ODAC Meeting (in-house) September 18, 1996

FDA Requests for Information September 18, October 9, and October 16, 1996

Sponsor’s Responses October 4, 11, and 28, 1996



2. Description of Clinical Data Sources .

This supplemental NDA contains 9 volumes. Volume 32.1 contains the index to the
application, the proposed text of the labeling for mitoxantrone, summar”les of the pivotal phase
3 trial, CC~-NOV22, and of the supportive phase 3 trial, 9182, the integrated
summaries of effkacy and safety, and a discussion of tlw benefit.hisk relationship for
mitoxantrone therapy of hormone-resistant prostate cancer.

The study report for CCI-NOV22 is contained in volumes 32.24 and that for 9182 in
volumes 32.5-7. Three additional supportive phase 2 trials, CCI-NOV6, CCI-NOV14, and
CCI-NOV16 are summar ized in volume 32.8. Volume 32.19 contains twenty relevant
publications. The study reports for the phase 3 trials contained the protocol and amendments,
a list of investigators and sites, sample case report forms, and individual patient listings.
Summary reports were provided for the phase 2 trials. No electronic data were submitted.

Case report forms were requested on June 24, 1996, to validate palliative responses for
patients in the CCI-NOV22 trial for whom data was either missing or inconsistent from listing
to listing. Case report forms were also requested to assess safety concerns for all patients
withdrawn for toxicity on both the CCI-NOV22 and 9182 trials. These documents
were received on July 12, 1996.

A four-month safety update was submitted on September 9, 1996.

At the September 11, 1996 ODAC Meeting, committee members raised questions regarding
the duration of treatment received on the control arm prior to crossover to active treatment on
[he CCI-NOV22 trial. Additional analyses were requested on pain intensity and analgesic use
for patients enrolled on the trial and the sponsor was urged to submit information
regarding on study performance status for this trial. These concerns generated three requests
for information by FDA to which the sponsor responded. In addition, the sponsor was
requested to submit a revised analysis of ‘ITP for all patients on the CCI-NOV22 trial, after it
was learned that TTP in the sponsor’s original submission had been calculated using different
assumptions for responders and non-responders on this trial. Responses to all outstanding
concerns were reeeived by October 28, 19%.

.,,”

/,/
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3. Introduction .

Immunex Corporation proposes an additional indication for NOVANTRONIY (Mitox~trone ““
for Injectiqn Concentrate) be approved, namely that:

“NOVANTRONER in combination with corticos’tkroids is indicated as initial
chemotherapy for treatment of patients with prostate cancer, after failure of primary
hormoml therapy. ”

..

Mitoxantrone, also known as dihydroxyanthracenedione dihydrochloride (DHAD), is a
synthetic anthracenedione cytotoxic agent derived from the anthraquinone dye ametandrone. It
is structurally similar to antbracyclines, and acts by intercalating DNA resulting in DNA-
protein crosslinks and DNA-protein double- and single-stranded breaks. In 1987,
mitoxantrone in combination with cytarabine was approved for induction therapy of adults with
acute non-lymphocytic leukemia.

● Effkacy

The rationale for investigating mitoxantrone for the palliative treatment of hormone-resistant
prostate cancer (HRPC) is based on its cytotoxicity and its favorable safety profile compared to
other agents, such as doxorubicin. In the 1980s, phase 1 and 2 trials evaluating mitoxantrone
at various doses and schedules alone or in combination with other agents were conducted in
approximately 300 patients with HRPC. Overall, a palliative response rate ranging from 25-
50% was reported in patients with symptomatic disease.

A Canadian randomized open-label trial, CCI-NOV22, was conducted between 1990-1994 in
161 symptomatic HRPC patients. Patients were randomized to receive either rnitoxantrone 12
mg/m2 IVP every 21 days plus lowdose prednisone 5 mg bid daily (M +P) or lowdose
prednisone alone (P). Palliative response, defined as a 2-point improvement in a 6-point pain
intensity scale, accompanied by a stable analgesic score, and lasting at least 6 weeks was
observed in 29% of patients on M +P as compared to 12% on P (p= 0.011). Patients on
M+P had a longer median duration of palliative response (229 days vs 53 days, p= 0.0001),
and a longer medkm time to disease progression (301 days vs 133 days, p= 0.0001). A
decrease of> 75% in PSA levels was observed in 27 % of patients on M +P vs 5 % on P prior
to cross-over (p= 0.011). Median survival was similar for both treatment arms (11.3 vs 10.8
months, p= 0.23). Patients on M +P had greater improvement in mean LASA scores for the’
pain, physical activity, fatigue, appetite, mood, and overall well-being scales. They also had
better scores on all five domains of the EORTC-Q30C core quality of life instrument and the
disease-specific Prostate Module. ,

A second randomized open-label trial in HRPC was completed by (Trial 9182) in
September 1995.
mg/m2 IVP every

A total of 242 patients were randomized to receive either rnitoxantrone 14
21 days plus ~ily hydmcortisone (30 mg qAM, 10 mg q PM, M +H) or
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hydrocortisone alone (H). There was no difference in the primary endpoint, median survival,
between the two arms (11. 1 vs 12 months, p= 0.33). A decrease of 2 80% in PSA levels
was observed in 13% of patients on M +H vs 5 % on H (p= 0.051). There was a trend toward
greater improvement in pain-related QOL measures in the M +H arm compared to the H arm.

● Safety *.

Common mitoxantrone-related toxicities are myelosuppression, nausea, anorexia, constipation,
and fatigue. Congestive heart failure, tachycardia, EKG changes including arrhythmias, chest
pain, and asymptomatic decreases in left ventricular ejection fraction have been noted. In the
CCI-NOV22 trial, 7 of 128 HRPC patients (5.5%) who received rnitoxantrone had cardiac
events, including congestive heart failure in three cases. Injection site reactions (phlebitis) and
hypersensitivity reactions have been reported infrequently. Cumulative doses above 140-160
mg/m2 are not recommended.

● Sponsor’s Conclusions Regarding Controlled Trials

Results of the two randomized trials, CCI-NOV22 and 9182, support the use of
mitoxantrone plus corticosteroids in the treatment of HRPC. The recommended dose of
mitoxantrone is 12-14 mg/m~ given as a short intravenous infusion every 21 days.

● Proposed Studies

Immunex Corporation does not plan to conduct additional studies in this indication.
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4. Controlled Trials

4.1 CCI-NOV22

4.11 Protocol Review

Title: Phase III Trial of Mitoxantrone Plus Low-Dose ~ednisone Versus Low-Dose
Prednisone for Symptomatic Hormone-Resistant Prostate Cancer

Principal Investigator: Ian Tannock, MD, Princess Margaret Hospital, Toronto, Ontario
Study Dates: 9/90 - 4/94 Data Cut-off Date: Not given

● Review of Protocol Amendments

Three amendments to the original protocol are summarized below:

6/25/90: Baseline MUGA scans are required for patients with a prior history of cardiac
disease.

9/17/90: 1) Patients who have received previous treatment with systemic chemotherapy (with
the exception of Estramustine Sodium Phosphate) or glucocorticoids for malignant disease for
> 2 weeks are excluded. 2) The Present Pain Intensity score must be z 1 at baseline.
Patient’s pain must be stable for at least 1 week prior to study entry. 3) If a patient on P
progresses and requires radiation therapy, cross-over to the M +P arm must be delayed for~
4 weeks from the time of radiation therapy. 4) With regard to the planned interim analysis, the
study would be discontinued if a difference in response of a 20% for the M +P arm can be
concluded, based on a one-tailed test with a = 0.16, l-p = 0.95.

11/26/91: Patients who are randomized to P maybe crossed over to M +P if their disease
remains stable on P for 6 weeks.

● Study Design

This was a phase 3, parallel-group, open-label, multicenter trial in symptomatic patients with
HRPC. Patients were randomized to receive either mitoxantrone 12 mghn? IVP every 21 days
plus lowdose prednisone 5 mg bid daily (M +P) or lowdose prednisone alone (P). Patients ----
were stratified according to baseline ECOG performance status (O,1 or 2,3).
the P to the M +P arm was permitted at the time of progression or if disease
observed for 6 weeks.

● Objectives

The primary objective

Crossover from
stabilization was

was to compare the two treatment arms with respect to improvement in
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pain, defined by the Present Pain Intensity scale. Secondary endpoints were response duration,
survival, improvement in quality of life (QOL), and response by standard NPCP criteria.

● Patient Population

Eligible patients were symptomatic patients with hormdne-resistant metastatic or locally
advanced (T4) prostate cancer. Hormone-resistance was defined as disease that had progressed
or recurred on standard hormoml therapy (orchiectomy, DES 23 mg/day, etc.) and a castrate
serum testosterone level (<3.5 nmol/L). Patients must have a baseline pain intensity (PI)
score of 1 or higher (i.e., at least mild pain). ECOG performance status of 3 or better and a
life expectancy of 3 months were required. Patients with a previous history of cardiac disease
were required to have a baseline LVEF z “Institutional Normal” & 570. Patients were
required to have normal hematopoietic and hepatic function.

Patients were excluded if they had received previous systemic chemotherapy (except for
Estramustine) or treatment with glucocorticoids for malignant disease for more than 2 weeks.
Patients previously treated with radiotherapy to a field >25 cm involving the spine or pelvis,
or with more than one Strontium-89 chloride administration were excluded. Four weeks must
have elapsed after the completion of radiotherapy or 8 weeks after Strontium-89 chloride
administration. Patients with uncontrolled cardiac failure, active infection, or active peptic
ulcer were excluded.

9 Procedure

Patients randomized to the M + P arm received mitoxantrone 12 mghrf IVP every 21 days plus
iowdose prednisone 5 mg bid daily. If on day 22, WBCSs 3000, granulocytes ~ 1500, or
plateletss 100,000, mitoxantrone therapy was to be delayed by weekly intervals until these
values were exceeded. If nadir counts showed granulocytes < 500 or platelets < 50,000, the
mitoxantrone dose was to be decreased by 2 mg/nf on the next cycle. If nadir counts showed
granulocytes > 1000 and platelets > 100,000 and non-hematologic toxicity was acceptable,
then the mitoxantrone dose was to be increased by 2 mg/nf on the next cycle.

The maximum cumulative dose of mitoxantrone was specified as 140 mghrf. Responding
patients who achieved this dose were recommended to switch to prednisone. However, in the
event of disease progression after stopping rnitoxantrone, patients with a normal LVEF could
receive addhional rnitoxantrone doses (off study).

.,,

Patients randomized to the P arm received prednisone 5 mg bid daily; they were permitted to
cross over to the M +P arm at the the of disease progression (per original protocol) or if their
disease remained stable for 6 weeks (amendment dated 11/26/91).

Concurrent anti-emetic medications and anti-ulcer therapy was permitted. Patients without
prior orchiectomy were permitted to receive one androgen antagonist (e.g., DES, LHRH
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agonist). Treatment with flutamide or like drug alone was not considered to provide adequate
androgen suppression. Reviewer Comment: In the publication that reported the results of
this trial, Tannock et al. stated that “Most patients had discontinued additional antiandrogen
treatment. Midway through this study, withdrawal responses to flutamide were recognized,
and patienis were then evaluated for at least 4 weeks after stopping flutamide before entry onto
the study” (JCO 14: 1756-1764). This paper is included in the sponsor’s ODAC briefing
document.

● Effkacy Assessments

All subjects had the following assessments performed every 3 weeks: physical examination,
QOL and pain questionnaires, analgesic records, CBC and differential, alkaline phosphatase,
PAP, and any biochemical tests that were abnormal at baseline (e.g., PSA). Every 12 weeks,
all pretreatment evaluations were repeated until disease progression or death.

The pain scale was derived from the PPI Index of the McGill Pain Questionnaire. Subjects
were asked to determine how much pain they experienced during the 24 hours preceding their
clinic visit using the following 6-point scale: O= no pain, 1=mild pain, 2 =discomforting pain,
3 =distressing pain, 4=horrible pain, and 5 =excruciating pain.

Subjects kept a daily diary of their analgesics, noting the name, strength, and number of
pills/doses taken. The daily analgesic score was calculated as follows: each dose of a non-
narcotic analgesic was given a score of 1; each dose of oral narcotic a 2; each dose of IV
mrcotic a 4. Scores were averaged for the last 7 days of each 21 day cycle and then entered
on the CRF.

Palliative response was prospectively defined as a 2-point improvement in pain intensity, not
accompanied by an increase in analgesic score and maintained for 2 successive visits 3 weeks
apart (the so-called primary criterion of response). Subjects who had mild pain (PI score of 1)
at baseline were to have complete pain relief to quali@ as responders. If PI or analgesic scores
were missing for a particular visit, that visit was not considered in the calculation. Subjects
randomized to the P arm were classified as responders prior to crossover. Duration of
palliative response was calculated from the cycle of response to the cycle of progression.

Time to disease progression (for the primary responders) was the time from the date of fist
treatment until the date of the second of two consecutive cycles in which progression was -=
noted. Disease progression was defined as the occunence of any one of the following events
following documentation of response: 1) an increase in PI score of at least 1 point recorded for
2 consecutive visits in comparison to the lowest PI score; 2) an increase in analgesic score of
z 25% compared to the lowest score for 2 consecutive visits; or 3) evidence of new lesions,
progression of existing lesions, or a requirement for radiotherapy.

Time to disease progression for all patients who were not primary responders was calculated
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on the basis of an increase in PI score or analgesic use only. .

Time to death was calculated from the date of first treatment until the date of death.

● QOL Assessments
,-

QOL assessments were self-administered by subjects during clinic visits. These consisted of

1. EORTC-Q30C: 30 items grouped into 5 subscales addressing symptoms/physical
activity, functioml activity, psychosocial interaction, overall physical assessment, and
global QOL;

2. Specific Prostate Module: 11 iterns addressing pain and side effects of amlgesics;

3. LASA scales: 9 scales evaluating various aspects of QOL.

QOL scores were analyzed by totaling the numerical responses for each EORTC subscale.
When a response was missing, the value was prorated by multiplying the sum by the total
number of possible responses, divided by the total number of actual responses in that subscale.

● Safety Assessments

Adverse events were graded using WHO criteria on a scale ffom 1 to 4. Nausea, vomiting and
alopecia were collected prospectively in the CRFS. Laboratory toxicities were graded using
NCI Common Toxicity Criteria.

● Statistical Plan

The palliative response endpoint was analyzed by comparing the M +P arm to the P arm using
Fisher’s exact test and by additioml Cochran-Mantel-Haenszel general association tests
controlling for baseline strata.

Time to progression and time to death endpoints were compared between groups using Kaplan-
Meier estimation methods and log-rank tests.

QOL instruments were compared for “best change” and “best percent change” from baseline --
using Cochran-Mantel-Haenszel row means tests. Simple t-tests and Wilcoxon rank sum tests
confhmed the Cochran-Mantel-Haenszel row means tests.

● Study Conduct z ‘

CCI-NOV22 was conducted under the sponsorship of
Protection Branch (INDS, File No. 9427-A45-357C).
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in this trial. Reviewer Comment: Details regarding patient randomization were not specified
in the protocol or the study report.

developed the CRFS, monitored investigator sites, compiled the database, and
performed a preliminary analysis of the data in October 1995. At that time, the study database
was transferred to Imrnunex Corporation who contracted with to
perform site audits to assess compliance with the Declaration of Helsinki, Canadkm regulations
and GCP guidelines. Between November 1995 and February 1996, data for 30% of subjects at
each site were audited. Sites which had under-reported serious adverse eventk were to
submit these to the sponsor. Irmnunex will then review these and report them in its 4-
month safety update to this supplemental NDA (per Appendix III, Volume 32.2).

A planned interim analysis for the primary endpoint was conducted by a contract statistician in
February 1993. Palliative response rates were 11% (4/37) for the M+P arm and 4% (1/27)
for the P arm. A Pearson Chi-square test resulted in a p value (0.2954) that was not small
enough to warrant study discontinuation.

4.12 Baseline Patient Demographics

A total of 161 patients were enrolled in 11 participating sites across Canada, 80 patients on the
M+P arm and 81 patients on the P arm. Since forty-eight patients on the P arm crossed over
to the M+P arm, a total of 128 patients on this trial received rnitoxantrone therapy. Three
sites accrued 70% of the patients: Tom Baker Cancer Centre (Calgmy), Princess Margaret
Hospital (Toronto), and Hamilton 12egioml Cancer Centre (Hamilton). Reviewer Comment:
No information has been provided regarding the rate of accrual at each site over the four year
period.

The median age of patients enrolled on this trial was 67 years (range 43-86 years). The
median time from original diagnosis was 36 months (range 2-194 months). Median serum
testosterone level at baseline was 0.6 nmol/L (range 0-12 nmol/L). Five patients had baseline
testosterone levels that exceeded the 3.5 nmol/L requirement, however, only one o~ these
(patient -on the M+P arm) responded. Bone was the most common site of metastasis,
occurring in 96% of all patients. Other sites included lymph node metastasis in 21 %, and
visceral metastasis in 4%. The median PAP level at baseline was 14 U/L (range 0.1-2200
U/L) and the median PSA level at baseline was 170 pg/L (range 0.2-6290 pg/L). Treatment
arms were balanced in all parameters.

Baseline performance status was Oor 1 in 63 %, 2 or 3 in 37%. Baseline PI score was 1 in
33%, 2 in 42%, 3 or 4 in 24%. One patient in each arm had a baseliie PI of O (these were
considered to be non-responders). The median amlgesic score was 15 (range 0-182) at
baseline. Treatment arms were well balanced in these parameters, as well as in all baseline
QOL measures (i.e., EORTC-Q30C, Prostate Module, and LASA scales).
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Previous therapy consisted of orchiectomy in 60%, estrogen in U%, LHRH agonist in 17%,
cyproterone acetate in 26 %, and flutarnide in 21 %. Treatment arms were balanced except for
prior flutarnide use (30% for the M+P arm vs 12% for the P arm, p= 0.006).

Reviewer ”Cornrnents:
*.

1. The study protocol defined patients with hormone-resistant prostate cancer as those
with symptomatic progression of disease despite castrate levels of testosterone. More
specific criteria, such as consecutive increases in PSA levels over time, were not
specified.

2. The study report did not specify the duration, the timing or sequence of prior hormonal
manipulations, or the quality of patients’ response to these treatments.

3. Although the protocol permitted continuation of androgen suppression while on study,
only two patients apparently did so (according to Listing 3, patien~n-tie M +P
arm continued to receive cyproterone acetate, an- an orchiectorny patient,
received flutamide while on the P arm). Thus, prior to study entry, there were 21
patients on the M + P arm and 8 patients on the P arm who had received flutamide,
potentially as part of total androgen blockade, who apparently dkcontinued therapy at
study entry. See discussion below on the possible impact of flutarnide withdrawal
responses on palliative responses noted on this study.

● Comparison of Baseline Patient Characteristics Among Centers

Three of the eleven centers, Calgary, Princess Margaret Hospital, and Hamilton entered 70%
of the patients enrolled on this trial. The table below, adapted from Listing 1 of the study
report, compares baseline characteristics for all patients by treatment arm, for patients enrolled
at the three highest accruing centers, and for patients e~olled at the remaining centers.
Patients were balanced with respect to median age, performance status, median testosterone
level at baseline, and incidence of bone only dkease.

Patients generally received one or two prior hormonal manipulations, including orchiectomy
alone, orchiectomy and medical therapy, or medkal therapy alone. The number and types of
medical therapies received likely reflects standard medical practice within Canada in the early
1990’s (note cyproterone acetate was marketed in Canada at that time). For patients who --
received two or more therapies, it is not known whether these were given sequentially or
concurrently. Lkting 1 also did not specify the duration or response to prior therapies.

At the higher accruing centers, relatively more patients were enrolled who had received 2 or
more prior hormoml therapies compared to patients enrolled at the other centers. This
resulted in a relatively higher number of patients emokd with presumed prior total androgen
blockade at the three highest accruing centers. Note that an imbalance exists between
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treatment arms, in that 46% of patients on the M+P arm received two prior hormoml
therapies compared to 23 % of patients on the P arm at these centers. The majority of patients
accrued at the other centers had received only one p~ior horrnoml therapy.

Table 1. Patient Baseline Charaeteristks?.

I All Patients ,, I 3 Highest Accruing I Al, oth~~ Centem

P
N=2$

65

1

64%

(0.%

64%
7%
7%
o

4%
11%
7%
o

4%

4%

86%
14%

o

*O= orchiectomy; F= flutarnide; C =cyproterone acetate; E=estrogen; L =LHRH agonist
** Assumes orchiectomy, LHRH agonist, estrogen or cyproterone acetate were given
concurrently with flutarnide

.

Tables 2 and 3 below allow side-by-side comparisons of individual centers with respect to
baseline patient characteristics. All centers were balanced with respect to median age, median
performance status and median testosterone level at baseline. The majori~ of patients had
bone only disease, except for those randomized on the M+P arm at Hamilton and Humber.
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Centers varied markedly from each other with respect to the number and types of prior .
hormonal therapies given to patients prior to enrollment on study. For example, the
proportion of patients who had prior orchiectomy alone was much lower at Princess Margaret
Hospital and Hamilton than at the other centers. These two centers enrolled more patients who
had received 2 or more therapies, and account for 19 of the 21 patients on the M +P arm and 7
of the 9 patients on the P arm who are presumed to hav~”had total androgen blockade prior to
s~dy entry.

Table 2. Baseline Characteristics of Patients at the Three Highest Accrtiing Centers

I Calgary I Princess Margaret I HamWon

2

-%...—.

1

36%

60%

1.0
.-.

F 10%
30%
10%
10%
20%

o
0

10%
10%

20.%

40%
60%

o

*o= orchiectomy; F= flutamide; C =cyproterone acetate; E =estrogen; L = LHRH agonist
** Assumes orchiectomy, LHRH ‘agonist, estrogen or cyproterone acetate were given
concurrently with flutarnide
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Table 3. Baselhe Characteri~w of Patients at the Remaining Centers

Saskatoon Humber AU Others
Characteristic

Age (yrs)
;>@<#*:.~~
~&@Ee** ~

range g&_ .,-—. . ..

ECOG PS
[ ..... r. .-,.

IW:?2 :,~1 1
range :&&Y<.,

# Prior Hormonal Tx’s
-1 I&$!

=k!Ei-1
*o= orchiectomy; F= flutamide; C =cyprot ,— ----D--* - --..-.** Assumes orchiectomy, LHRH agonist, estrogen or cyproterone acetate were given
concurrently with flutamide
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Centers varied markedly from each other with respect to the nuniber and types of prior
hormonal therapies given to patients prior to enrollment on study. For example, the
proportion of patienh who had prior orchiectomy alone was much lower at Princess Margwet
Hospital ~d Hamilton than at the other centers. These two centers enrolled more patients who
had received 2 or more therapies, and account for 19 of the 21 patients on the M +P arm and 7
of the 9 patients on the P arm who are presumed to have had total androgen blockade prior to
study entry.

Table 2. Baseline Charadertim of Patients at the Three Highest Accruing Centers

Testosterone Leve]
(nmoUL) II

Prior HOrmOMIfi*
-O, alone

I

!$
-o + (F*c)
-F+C 1
-F, tdone
-C, alone
-E, alone
-L, alone

n

-L + (F~C)
-Other

% Pts with Prior Total
Androgen Blockade**

i?Prior HorrnoIMITx’s
-1

o
0

0
0

3%

k
i?

71%

o
29% o
7% 10%I 7% 10%

&l ...+.&$&f—
B% ;, j%j&36% ;,;; , 20%”,.~*... .+.;k w??s~”%’ * -’ --~q

97% !! “’16:FC;$ 50%
,.3

-2
-~

36% :,/$! 40%
-3 or more .,,

0 & lo,g%~$j 14% ./?$ 60%

*o
;:Jj.....m- .,w o= orchiectomy; F =flutide; C’=cyproterone acetate; E =estrogen; L= LHRH agonist

** Assumes orchiectomy, LHRH dgonist,estrogen or cyproterone acetate were given
concurrently with flutamide

1 14%
28%
3% 1

0
0
0
0

110%
10%
20%
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Table 3. Baseline Characterkti~ of Patients at the Remaining Centers

% patients with
Bone Only Diime 1A

Testosterone Level %$
(mnouL) 2

Prior Hormonal ‘l’k*
-O, alone

-o+
(F*c)

-F*C
-F, alone
-C, alone
-E, alone ,
-L, alone
-L + (F~C) L,<
-Other g?

% Pts with Prior Total ~
Androgen Blwhde**

I
~

# Prior Hormonal TX’S
-1
-2
-3 or more

I
*o = orchiectomy; F= flutamide; C= .=.....
** Assumes Orchiectomv. T .HR H aunni et ~@*----. .-..--,, —---- -6WAU..,~auogen or cyproterone acetate were given
concurrently with flutarnide

.,~”
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4.13 Efilcacy Results

● Mitoxantrone Administration

On the M +P arm, the median cumulative dose of mitoxantrone delivered was 73 mg/nf (range
12-212 mg/m2). The median number of cycles given was 6.5 (range 1-18). The median
mitoxantrone dose per cycle was 12 rnghrf (range 5.1-16.5 mg/mz). Eighteen patients received
relatively high cumulative doses, ranging ffom 130-212 mghrf. Mitoxantrone therapy was
delayed for one or more cycles in 9% (7/80) of patients on the M+P arm and ~ 10% (5/48) of
patients on the P arm who crossed over to M +P. Myelosuppression was the most common
reason for treatment delay.

Reviewer Comments: Patients enrolled on the M +P arm at Calgary, Princess Margaret
Hospital, and Hamilton tended to receive higher cumulative doses and increased numbers of
doses of mitoxantrone than patients enrolled at other centers (see Tables 4 and 5 below).
Centers exhibited varying success with delivery of mitoxantrone in patients who crossed over
from the P arm. In particular, patients who crossed over to the M +P arm at 4 centers

Table 4. Mltoxantrone Administration in Patients at the Three Highest Accruing Centers

●Patientscrossedover

Table 5. Mitoxantrone Administration in Patients at the Remaining Centers

I Saakatoon I Hmnber I All Others

Cumulative Dose I

*Patienta crossed over
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(Calgary, Princess Margaret Hospital, Saskatoon, and Hurnber) r~ceived a median of 34 doses
of M +P after crossover.

● Palliative Response

Twenty-three patients on the M +P arm (29%) and 10 patients on the P arm (12%) prior to
crossover qualified as responders as defined by a 2-point improvement in pain intensity score
that was associated with a stable analgesic score and was maintained for two consecutive visits
(i.e., at least six weeks). The p value for this comparison was 0.011 (Fisher’s exact test). The
median time to response was 65 days for the M +P arm and 74 days for the P arm. Reviewer
Comment: FDA confined responses in 21 patients and disagreed on the evaluability for
response for two patients who had response durations of Odays. If these patients
are excluded, the response rate on the M +P arm declines to 26% (21/80). See details below.

In subset analyses, patients with a PI score > 1 had a superior palliative response rate on
M +P than P alone (27% vs 9%). Similarly, patients with a baseline ECOG PS of > 1 had a
higher response rate on M +P (24% vs 7%). Responses were seen at all mitoxantrone doses

< 10, > 10 but < 14, and z 14 mg/nf/cycle).administered (i.e., _

The duration of palliative response for the 23 responders was 229 days for the M+P arm vs 53
days for the P arm (p = 0.0001, log-rank test). The treatment difference remains in favor of
the M +P arm when patients randomized tQeach arm are compared while controlling for
performance status and PI score at baseline.

A second criterion for palliative response was also evahated retrospectively: a decrease in
amlgesic score of at least 50% from baseline, without an increase in PI at any time, If this
criterion is used in addition to the one defined above, seven additional responses are achieved
in each arm. Thus, using both criteria, 30 patients on M +P (38 %) vs 17 patients on P (21 %)
experienced a palliative response (p= 0.025, Fisher’s exact test). Reviewer Comment: If
patients are excluded, the response rate using both criteria for the M+P arm
declines slightly to 35 % (28/80). The response rate for the P arm is unchanged (21%). See
details below.

● Reviewer’s Characterization of Palliative Responders

Using both criteria for palliative response and assuming 28 responders on the M+P arm, there’
were 22 patients (79%) who had at least one pain-fkee cycle (defined as a pain intensity score
of O, with or without amlgesics). Twelve patients had a pain intensity score of 1 (mild pain) at
study entry. The median number d“ pain-free cycles for these 22 responders was 5 (range 1-16
cycles). Mean analgesic use scores recorded for these pain-free cycles ranged from Oto 34.
Although amlgesics were continued in many of these patients, amlgesic use scores were
reduced by z 50% in 68% (15/22) of responding patients. Nine patients had at least one
cycle for which pain intensity was Oand no analgesics were required.
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Using both criteria for palliative response, there were a toti of 17 responders on the P arm.
Of these, 13 (76%) were noted to have at least one pain-free cycle (defined as a pain intensity
score of O, with or without analgesics). Eight patients had a pain intensity score of 1 at study
entry. The median number of pain-free cycles for these 13 responders was 5 {range 1-14
cycles). Mean analgesic use scores recorded for these pain-free cycles ranged from Oto 22.
Although analgesics were continued in many of these @tients, analgesic use scores were
reduced by z 50% in 54% (7/13) of responding patients. Six patients had at least one cycle
for which pain intensity was Oand no analgesics were required.

In addition, there were a total of 9 patients who responded to M+P after crossover from the P
arm. Of these, five patients had at least one pain-free cycle (defined as a pain intensity score
of O, with or without analgesics). Pain intensity scores at the cycle of crossover ranged horn
1-3. The median number of pain-free cycles for these 5 patients was 3 (range 1-5 cycles).
Mean analgesic use scores recorded for these pain-free cycles ranged from O to 48. Analgesic
use scores were reduced by A 50% in 3 patients. One patient ~ had a pain intensity score
of 1 (mild pain) at the cycle of crossover, and 5 subsequent cycles for which pain intensity was
Oand no analgesics were required.

To summarize, the number of responding patients and the duration of palliative response was
greater for the M+P arm compared to the P arm. Analgesic use also appeared to be reduced
on the M+P arm (ten patients receiving M+P vs 6 patients receiving P had at least one cycle
with a pain intensity of Oon no analgesics). One can presume that potential side effects of
analgesics, such as sedation, nausea, and constipation, were also reduced.

● Flut.amide Withdrawal

A flutamide withdrawal response has been described that maybe associated with disease
regression, reduction in PSA levels and decrease in pain in nearly 30% of patients treated with
total androgen blockade (Scher and Kelly, JCO 11:1566-1572, 1993; Herrada et al., J Urol,
155:620-633, 1996). Patients most likely to experience withdrawal responses received
simultaneous androgen blockade (orchiectomy + flutamide or GnRH analog + flutamide).
Patients who received sequential androgen blockade did not experience withdrawal responses.

Table 6. Impact of Flutamide Withdrawal Response on Palliative Response

Treatment Arm #l% WI Total # Estimated observed # ‘
Androgen Blockade* WI) Responses** Palliative Responses

M+P (N=80) 21 6 8

P (N=81) 9 3 2
:~m~ ~ o~~my, ~ qgon~, en, or q~~mne were given conc~ntly with flutamide

**Assmnes a 30% withdrawal response rate

Although the timing and sequence of prior hormonal t.mtments received are not known, the
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number of patients on study “at risk” for a flutamide withdrawal myxmse may be estimated
from the number of patients who may have received prior total androgen blockade therapy.

If all patients who could have had total androgen bloclmde are excluded, the palliative response
rate for the remaining patients on the M+P arm still exceeds that for the remaining patients on
the P arm (i.e., 34% [20/59] vs 21 % [15/72]; assuming a total of 28 responders on the M+P
arm and 17 responders on the P arm). These response rates are identical to those reported
above for all patients enrolled on each of the ‘two treatment arms. In addition, Kaplan-Meier
plots of response duration for all patients vs patients not at risk for flutamide withdrawal
responses were superimposable for each of the treatment arms (see Appendix). These findings
support a treatment effect attributable to M+P over and above a putative flutamide withdrawal
response.

9 Tme to Progression

Median time to progression was calculated separately for responders and non-responders in the
study report. For 33 responders (primary criterion for response only), median ‘ITT was 301
days for the M+P arm vs 133 days for the P arm (p= 0.0001, log-rank test). The treatment
difference remained in favor of the M+P arm when patients randomized to each arm were
compared while controlling for performance status and PI score at baseline.

Among the 128 non-responders, follow-up data weti available for 114 patients (54 on M+P,
60 on P). Median ‘ITP was 70 days for the M+P arm vs 54 days for the P arm (p= 0.0116).

Reviewer Comment: TIT was recalculated for all patients with available dates of
progression, regardless of response to therapy. Progression for the majority of patients was
defined as worsened pain intensity or analgesic requirement. See pp. 78-80 for a re-
calculation of TTP based on worsening pain, analgesic use, and clinical criteria.

Table 7. Median Time to Progression (All Patients) . _

I Treatment Ann I Treatment Failures I Medii (@’S) I Log-rank P-value I
I M+P (N=77) I 43 I 148 I I
I I 1

1 I 0.0001 “- 1

I P (N=70) I 60 I 62 I I
● survival

Median survival for the two treatnient arms was similar: 339 days for the M+P arm vs 324
days for the P arm (p= 0.2324). Survival times ranged from 159-881 days for the M+P arm,
and from 201-569 days for the P arm.
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9 Quality of Life Assessments .

Completion of QOL scales (9 LASA scales, 5 EORTC-Q30C domains, and Prostate Module)
was comparable among patients on the two treatment arms and compliance was considered to
be high. A median of 7 records of each scale type was completed per patient. Four patients
(5%) on the M+P arm and 11 patients (14%) on the P arm had only one completed LASA
record. No differences were noted in baseline scores among patients on the M +P or P arms.

Mean scores over time for the LASA scales and mean values for the sum of patients’ scores on
the 5 EORTC-Q30C domains and the Prostate Module were presented graphically (see
sponsor’s Figures 6-20 in Appendix). Comparable findings were noted over time in the two
arms, with a consistently better, though slight, advantage for the M +P arm in most scales.

In addition, tabulations were provided for 1) the best QOL scores achieved at any time on
study, 2) the best change from baseline achieved on study, and 3) the best per cent change
from baseline achieved (sponsor’s Tables 15-17). There were no statistical differences in mean
best scores for any scale among patients on the two arms. Differences between arms in best
change from baseline were significant for the LASA constipation scale (p= 0.016), and
borderline for the LASA mood scale (p= 0.058) and the Prostate Module (p= 0.052).
Differences between arms in the best per cent change fkom baseline were borderline significant
for the LASA passing urine scale (p= 0.059) only. For these analyses, p values were
calculated using the Cochran-Mantel-Haenszel row means test.

● Change in PSA Levels

Serial Q 2) PSA measurements were available for 134 patients (71 on the M +P arm, 63 on
P). The difference between the two arms with respect to decrease in PSA levels from baseline
was not statistically significant. The proportion of patients on the M +P arm with a z 75%
decrease fkom baseline PSA was 27% vs 5 % for patients on the P arm prior to crossover (p=
0.011, Cochran-Mantel-Haenszel general association test). Reviewer Commenti. A palliative
response did not predict for a PSA response (defined as a decline in PSA level of> 75% from
baseline). Nine of 45 (20%) patients on the M+P arm and 5 of 43 (12%) patients on the P
arm did not have palliative responses, but did have PSA responses.

● Effkacy After Crossover

Forty-eight patients on the P arm crossed over to receive M+P. The median number of days
from entry on study to crossover was 84 days (range 11-324 days). Nine patients had a
palliative response (19%). Mediaq survival for the 48 crossover patients was >381 days.

● Reviewer Analysis of Patients by Prior Hormonal Therapy

In 1994, SWOG published a retrospective review of prognostic factors on response and
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survival for hormone-resistant prostate cancer patients enrolled on five phase 2 chemotherapy
trials (JCO, 12:1868-1875, 1994). A variety of chemotherapy agents were evaluated in these
studies: menogaril, iproplatin, amomfide, ifosphamide/mesna and didenirn B, and fluorouracil’
plus interferon alfa-2a. These studies required that all exogenous androgen deprivation therapy
cease 1 month prior to study entry. Standard response criteria were utilized. Thk review
failed to show any survival advantage for patients with tontinued gonadal suppression (i.e.,
orchiectomy) over patients who had discontinued androgen suppression therapy (i.e., non-
orchiectomy). Orchiectomy patients had a slightly lower, but nonsignificant, likelihood of
response to chemo-therapy when compared to non-orchiectomy patients (6% [11/172] vs 15%
[5/33], p= 0.09).

On CCI-NOV22, all but two patients enrolled that had been receiving medical therapies for
advanced prostate cancer discontinued such therapy prior to study entry according to Listing 3,
“Concomitant Medications”. (h contrast, Tannock et al., 1996, state that patients continued
their primary androgen ablation therapy on study with either LHRH agonist, estrogen or
cyproterone acetate.) Palliative response rates for M +P (using both primary and secondary
criteria for response) were lower for orchiectomy patients than for non-orchiectomy patients
(30% [14/46] vs 47% [16/34]). This difference was not observed for orchiectomy or non-
orchiectomy patients on P alone (20% [10/50] vs 23 % [7/31]).

Further breakdown of orchiectomy patients according to whether they received any additioml
medical therapy or not reveals no response advantage for M+ P over P among patients whose
only prior androgen deprivation therapy had been orchiectomy (20% vs 19%). Thus, the
advantage of M + P appears among patients who had received medical therapies.

Table 8. Palliative Response Rates by Prior Hormonal Therapy
(Prior to Cross-Over)

Treatment Arm Orchiectomy Alone Orchiectomy + Medical Medical Therapy Alone

M+P 20% (5/25) 38% (8/21) 44%(15734)
r

I P I 19% (7/37) I 23% (3/13) I 23% (7/31) I
I P vaIue* . I 1 I 0.465 I 0.114 I
*Fisherfs exact test

.,

The median time to progression and time to death for each patient subset are shown below.
Time to disease progression was calculated for both responders and non-responders to the first
treatment randomized to (i.e., prior to crossover). Survival times maybe confounded by the
receipt of antineoplastic therapies, after cessation of the first randomized treatment.
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Table 9. Tme to Event Endpoints by Prior Ho&Ional Therapy

Orchiectomy Alone
Medii

Tme to Progression M+P
(N=23) (N:33)

Treatment Failures 13 30

Median (days) 84 I 64

Log-rank P-value 0.18

Orc.hiectmnyAlone
Medii

Time to Death M+P
(N=- (NE37)

Treatment Failures 23 32

Medii (days) 220 388

I Log-rank P-value I 0.3654

Orchiectomy + Medical Medical Therapy Alone

M+P M+P
(N=20) (I&o) (N=34) (IJ27)

11 8 19 22

168 70 224 54

0.009 0.0001

Orchiectomy + Medical Medical Therapy AIone

M+P M+P
(N=21) (N513) (N=34) (J31)

20 I 13 I 32 I 30
434 I 321 I 319 I 199

0.0025 I 0.0304

For patients who had previously received medical therapy, the median time to progression and
time to death were longer on the M+P arm than on the P arm. No statistical difference in
TT’Por survival was noted between treatment arms for orchiectomy patients. Although the
median survival on the P arm is longer for this group than on the M+P arm (388 vs 220
‘days), the two survival curves come together and cross.

The table below demonstrates that there were no major differences noted among patient subs&s
in age, baseline ECOG performance status and testosterone level, baseline pain intensity (PI)
or analgesic use, proportion of patients with bone only disease or number of prio~ hormonal
therapies (orchiectomy counted as one therapy). More patients on M+P had potentially
received total androgen blockade (orchiectomy or GnRH or estrogen or cyproterone acetate +
flutamide) prior to study entry, and subsequently discontinued flutamide on study. If patients
who could have had prior total androgen blockade are excluded, the palliative response rates
for the remaining patients on the M+P arm are higher than those for the P arm for the subse~
of patients who received orchiectomy + medical therapy (71% [5/71 vs 29% ~/71) and for the
subset of patients who received medical therapy only (37% [10/271 vs 21 % [6/28]).

Patients in the orchiectomy alone subset received much less mitoxantrone (both in terms of
cumulative dose and number of doses administered). Since there is no reason to believe that
these patients experienced excessive toxicity, the lower median doses delivered are likely the
result of the poor responses observed. (No information was provided on prior courses of
radiotherapy which may have affected bone marrow reseme in some patients. However, the
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protocol required that patients receiving > 1 course of radiotherapy or strontium chloride be
excluded from study.

Table 10. Patient Characterktks by ~or Hormonal Therapy
(Prior to Cross-Over)

Orchkctomy, Alone Orchkctomy + Medication,
Characteristic Medication Alone

ECOG PS I

**or&j*my = 1 treatment

These results are exploratory and retrospective, involving small numbers of patients, and
hence, should be interpreted with caution. Possible conclusions from this analysis are:
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1. Receipt of medical therapies (with or without orchiectomy) predicts for a superior
palliative response, TTP, and survival on M +P over P alone. Orchiectomy patients
experienced similar palliative responses, times to progression, and survival times on
either treatment arm.

2. Unlike patients who underwent orchiectomy aloiie, those who received medical
may have had hormone-insensitive tumor subpopulations that could be depleted
addition of chemotherapy to corticosteroids.

therapy
by the

3. Definitive exploration of these findings would require a prospective randomized trial of
continuous androgen suppression compared with cessation of such therapy in
orchiectomy and non-orchiectomy patients with hormone-resistant prostate cancer.

● Clarification of Selected Palliative Responses

On June 24, 1996, FDA requested that Irmnunex Corporation justify the assignment of
palliative response for seven patients identified with one of the following discrepancies. The
patients in question and the sponsor’s responses follow. Case report forms for these patients
were submitted and reviewed.

1. Missing PI Scores

There were two patients with missing PI scores. Section 3.6.1 of the fiml clinical/statistical
report stated that “If PPI or analgesic scores were missing for a particular visit, that visit was
not considered in the calculations described [of response status]. This occurred for 2 subjects

\ who were classified as responders. ” The corresponding PI scores for these
two responding patients were:

Patient- (on the P arm): response
missing for cycles 4 and 6 on Listing~-. . -

was noted to occur from cycle 5 to 8, but PI scores were
4.

Patient~~on the M +P arm): response was noted to occur.from cycle 6 to 14, b~t PI scores
were missing for cycles 3, 5, 7, 9, and 12 on Listing 4.

.-

Sponsor responded with more specific guidance regarding the handling of missing PI scores.
Although the PI scores were missing, the two PI scores that bracket the missing score(s) -”
satisfied the primary response criterion, i.e., were 2 points lower than the score in the f~st
(baseline) cycle. In addition, there was no increase in analgesic score for the three cycles, i.e.,
the cycle with the missing PI score(s) and the two cycles bracketing that missing cycle; and
there was no objective evidence of disease progression at any time during these three cycies.

FDA accepts the sponsor’s clarification with the assurance that there was no evidence of
disease progression for patients 11 and 15 during the cycles in question.
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2. Response Noted After Withdrawal of Study Treatment”

Patien@(on the M+P arm): withdrawn for unknown reason after cycle 5, but response is
noted to occur in “cycles” 6 through 9 (duration was 70 days).

Patient-on the M+ P): last course given was cycl;-5; patient withdrawn for toxicity at
“cycle” 6, and last follow-up date is ‘cycle” 7. Response is noted to occur in “cycles” 5
through 7 (duration was 77+ days). “

Sponsor clarified that patient- d;scontinucd therapy at the beginning of cycle 6 due to
unspecified toxicity, but also satisfied the primary response criterion at the same time. There
was no evidence of progression by PI or analgesic scores thereafter, “through cycle 9“.
Similarly, patien~was withdrawn for toxicity in cycle 6, but satisfied the secondary
response criterion in cycle 5. “The duration of 77 days was derived using PI and analgesic
scores and represents the time during which this subject’s symptoms were improved even
though he was off therapy. ”

FDA accepts the sponsor’s clarification. Review of case report forms revealed that there was
no evidence of disease progression and no administration of antineoplastic therapy for patient
21. However, when patient- went off-study due to sepsis in cycle 6, he was noted to
be “maintained on PO prednisone only with good symptom control”. Thus, strictly

“speaking, the response duration for this patient is 55+ days (4/24 - 6/18/92) instead of
77+ days. ‘MT is 139+ days instead of 161+ days as reported in Liiing 11.

3. Response Duration of Zero Days

Patient~”(on the M+P arm): completed treatment at cycle 11; follow-up 3 weeks later
confirmed a response by PI score. However, since this is the last available score, the response
duration was O days.

Patien~ (on the M+ P): rei%sedtreatmentafter cycle 3; follow-up 3 weeks later confirmed
a response by PI score. However, since this is the last available score, the response duration
was Odays.

Sponsor agreed that the response duration for these patients was, in fact, Odays. These
patients were censored in the sponsor’s analyses of response duration and time to progression.’

FDA does not accept the sponsor’s assignment of palliative response for patients- and
~ These patients are unevaluable for palliative response as it was defined in th~ study.
If these patients are included iuiiong the non-responders, then the overall palliative
response rate for the M+P arm declines slightly to 35% (28/80) from 38% (30/80).
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4. Response by Priiary Criterion but Progression by S&ondary Criterion

Patient ~ (Onthe M+P arm): response was noted to occur from cycle 5 to 15 using PI
scores (Listing 4), however, using analgesic scores, this patient would have progressed at cycle
3 (Listing 5) without ever achieving a response. ,.

Sponsor stated that the patient’s analgesic requirement increased by 25 % at cycle 3.
“However, the patient was continued on the study by the Investigator (possible protocol
deviation) because the PI scores were stablelimproving and there was no objective evidence to
tumor growth. In cycle 5, the patient met the prima.g response criteria and his response was
maintained for 10 cycles. Thus, he was included in the analysis as a responder. ” Sponsor
acknowledges that patient had disease progression at cycle 15 (2/11/94) rather than cycle
16. Thus, T1’P is reduced from 336+ days to 315 days, and response duration from
252+ days to 231 days.

FDA notes that this patient’s analgesic requirement increased by > 75% in cycle 2. A
baseline analgesic score of 139 rose to 245 at cycle 2, to 194 at cycle 3, and declined
thereafter to 50 or less. The CRF offers no explanation for the abrupt incrtxise in dilaudid use
in cycles 2 and 3. This patient’s corresponding PI scats were 2, 2, 1, and Ofor these
timepoints. The patient’s case report form documents an initial increase followed by a
decrease in alkaline phosphatase levels (118, 554, 862, and 420, respectively) for this period,
with normalization thereafter. In addition, there were declines in PSA (2650, 418, 79, and 35
Pg/L, respectively) and no evidence of disease progression out to cycle 15. The bone scan at
cycle 15 revealed disease progression.

~FDA accepts this patient as a responder to M+P, with changes in allaline phosphata.se levels
consistent with a “healing response”. Note, that “healing response” had been observed in
three patients experiencing a.ntiandrogen withdrawal response as reported by Scher and Kelly.
(This patient had received orchiectomy and cyproterone acetate prior to study entry; if he had
discontinued the antiandrogen, he would have been “at risk” for a withdrawal response.)

● Clarifkation of Duration of Palliative Response and/or TIT in Selected Patients

On June 24, 1996, FDA requested that Immunex Corporation justify the calculation of -
palliative response duration and/or ‘ITT for six patients identified with one of the following
discrepancies. The patients in question and the sponsor’s responses follow. Case report forms
for these patients were submitted and reviewed.

Patient- (on the P arm): progressed at cycle 6 (8/21/92, Listing 11) or at cycle 18
(11/26/93, Listing 20); evidenui of progression at cycle 12 using analgesic score. ‘ITP was
113 days; response duration was Odays.

Sponsor stated that the patient was erroneously declared progressed at cycle 6 on Listing 11.
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Patient did, in fact, progress by analgesic score at cycle 12, however, he continued treatment
until objective evidence of tumor progression was noted in cycle 18.

FDA review of the patient’s mse report form revealed progression by analgesic score at
cycle 11. Thus, by protocol criteria, the patient’s TTP was 232 days (4/30-12/18/92) and
response duration was 119 days (8/21-12/18/92). ‘“

Patient-(on the P arm): patient is reported as not progressed on prednisone at cycle 11
(3/24/93, Listing 11) or as progressed at cycle 11 (5/5/93, Listing 20). TTP was 210+ days;
response duration was 126+ days.

Sponsor stated that both listings are correct. This patient was a responder using secondary
criteria (analgesic use). At the time of the last assessment for PI and analgesic score (3/24/93)
he had not progressed (response duration 210+ days). However, shortly thereafter, this
patient did have objective evidence of tumor progression (optic nerve compression by bony
metastasis) and was taken off-study on 5/5/93, 4 weeks after receiving radiotherapy.

FDA accepts the TTP of 210+ days and response duration of 126+ days for this patient based
upon protocol criteria for progression noted on 3/24/93. The protocol did not take into
account objective evidence for progression in the definition of progression for patients
who were not primary responders.

Patient ~(on the M +P arm): received 10 cycles of treatment; patient is reported to have
progressed at cycle 18 dated as 1/26/94 (Listing 7) or as 6/1/94 (Listing 20). TTP was 420
days; response duration was 378 days.

Sponsor stated that the patient did progress on 1/26/94 (cycle 20, not 18) on the basis of PI
score. However, patient progressed on the basis of objective response on 6/1/94.

FDA accepts the TTP of 420 days and response duration of 378 days for this patient based
upon protocol criteria for progression noted on 1/26/94.

Patient~(on the M+P arm): received 12 cycles of treatment; patient is reported to have
progressed at cycle 7 on 9/10/93 (Listing 11) or at cycle 12 on 12/23/93 (Listing 20). TTP
was 126 &ys, response duration 63 days. ---

Sponsor stated that the patient did progress on 9/10/93 on the basis of PI score. However,
patient progressed on the basis of objective response on 12/23/93.

Upon review of the case report form, progression on the basis of PI score occurred at
cycle 6 (8/20/93). FDA calculates the TTP as 105 days and response duration as 42 days
for this patient based upon protocol criteria for progression noted on 8/20/93.
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Patient-on the M+P arm): received 9 cycles of treatment;- withdrawn immediately
(2/4/94) for surgical procedure but patient is reported to have progressed at “cycle” 9 dated
10/31/94 (LMng 7). No PI scores were given after cycle 9 to document progression. TTP
was 451 days; response duration 409 days.

Sponsor stated that the patient did stop treatment on 2/4’~94(cycle 9) due to a UTI and
urinary/rectal fistula that required surgical repair. At that time, there was no evidence of
progression based on PI or analgesic scores. ‘Objective evidence of progression occurred
several months later on 10/31/94.

FDA accepts the TTP of 451 days and response duration of 409 days for this patient based
upon objective disease progression noted on 10/31/94.

Patient~(on the P arm): reportedto have progressed at cycle 4 (5/18/94, Listing 20) or at
cycle 6 (6/29/94, Listing 7). Using PI scores, progression occurred at cycle 6, however, using
analgesic scores, progression occurred at cycle 5. TTP was 119 days; response duration 77
days,

Sponsor agreed that progression of PI scores occurred at cycle 6, while progression by
analgesic scores occurred at cycle 5. IrI reality, patient stopped treatment at cycle 4 (5/18/94)
due to increased pain. Cycle 6 was used in the analysis of TTP.

FDA accepts the date of progression by analgesic scores (6/8/94, cycle 5). Thus, TTP was
98 days, and response duration 57 days.

,* Clarification of Additional D~crepancies

Patient~(M+P arm): withdrawnhorn treatmentdue to myelosuppression (Table 25) or
due to disease progression (Listing 11)?

Sponsor stated that the patient progressed by PI scores at cycle 8 (6/28/91) but remained on
study until 8/9/91. He was taken off study due to myelosuppression and was switched to
prednisone.

Review of the case report form confirmed these findings; myelosuppression was in the form of
“persistent thrombocytopenia” ranging horn 89,000-106,000. FDA agrees with the calculation
of
TTP and response duration using the 6/28/91 date as the date of progression.

/,
Patient-on the P arm): repdrted to have disease progression at cycle 6 (Lkting 7) but PI
score missing; how was progression determined?

Sponsor stated that the patient was crossed over from the P arm to the M +P arm at cycle 6.
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The patient was considered progressing at that time, although the-PI score was missing in cycle
6, because of 1) worsening bone scan findings in cycle 5, 2) increase in PSA from 572 at
baseline to 2250 at cycle 6, and 3) increase in amlgesic score from Oto 5 in cycle 6.

Review of the case report form confirmed the worsened bone scan, with new lesions noted in
cycle 5. PSA was 94 at baseline and 186 at cycle 6. Analgesic score rose to 4 at cycle 6, Up

from O in cycles 2-5. FDA concurs that these changes constitute disease progression on the P
arm.

.,

Patient~(on the M+P arm): received 7 cycles of treatment;3 weeks later, patient is
reported as not progressed (Listing 11) or progressed (Listing 20); response affects whether
patient is censored for TTP.

Sponsor stated that the patient had objective evidence of tumor progression by bone scan and
PSA in cycle 8, but did not progress on the basis of PI or amlgesic score. This accounts for
the different designations in the two listings. Since this patient had responded by secondary
criteria, and no analysis of TTP for seconday responders was presented in the study report,
this patient was not “censored” in any analysis.

Case report form review confirmed the changes in bone scan and PSA, as well as an increase
in the size of a pelvic side wall mass on CT scan. However, since objective evidence of
progression is not a criterion for progression for secondary responders, the TTP is
“correctly” listed as 154+ days.

Patien~(on the M +P arm): received 8 cycles of treatment;3 weeks later, patient is
reported as not progressed (Listing 7) or progressed (Listing 20); response affects whether
patient is censored for TTP.

Sponsor stated that the patient, a primary responder, had objective evidence of tumor
progression by chest xray in cycle 9, but did not progress on the basis of PI or amlgesic score.
This accounts for the different designations in the two listings. Sponsor has revised tlds
patient’s status to progressed at cycle 9 (3/18/94). FDA concurs. Thus, ‘ITP should be
179 days rather than 179+ days as reported in Listing 7.

● summary
.,

The sponsor and FDA analyses differ in the following respects:

Overall Palliative Response Rat~38% for the M+P arm vs 35% if patients are
excluded (unevaluable for response due to response duration of Odays).
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Table 11. Palliative Response Rates: Spotior vs FDA

Pa.lliive Sponsor’s Analysis FDA’s Al@&
Response

M+P P P-value* M+P P P-value*
N=80 N=81 ‘- N=80 N=81

Prinqy 29% 12% ,0.011 26% 0.029
Responders (N=23) (N=1O) (N=21) m~?o)

-+ 38% 21% 0.025 35% 21% 0.055
Secondary (N=30) (N=17) (N=28) (N=17)

Responders
*Fjsherls twtied exact test

The palliative response rate, based on the primary criterion, for patients on the M+P arm
remains significantly higher than that for patients on the P arm if patients are
excluded. The difference between treatment arms in overall palliative response rate is
borderline significant, favoring the M+P arm.

Time to Event Endpoints: The table below summarizesthe differences in response duration
and time to progression for six respondingpatients noted following the sponsor’s clarifications
described above and FDA’s review of relevant case report forms. The sponsor has agreed
with revX1ons in time to event endpoints for patients

Table 12. Twe to Event Endpoints: Sponsor vs FDA

When response duration was recalculated using FDA’s assessments, the medkm duration was
207 days for the M+P arm vs 57 days for the P arm (p= O.0007; assumes 28 and 17

28



responders, respectively). When TIP was recalculated using FDA’s assessments, the result
remained significantly higher for the patients treated on the M +P arm. See Appendix for a
graphical representation of ‘ITP.

Table 13. Tme to Progression: Sponsor vs FDA#-

Sponsor’s Analysis , FDA’s ihd@S
Treatment

Treatment Median IAlg-rank Tmatnmnt M* .
Log-rank

Failures (days) P value Failures (days) P value

M+P 43 148 44 168
(N=77)

O.0001
60 62 60

0.0001
62

(N:70)

Subset Analysis of Patients by Prior Hormonal Therapy: TIT was recalculated using
FDA’s assessments for the patient subsets of orchiectomy alone, orchiectomy + medical
therapy, and medical therapy alone described above. There were no appreciable diiferenees
noted in TIT when FDA’s assessments were used instead of sponsor’s assessments (compare
to Table 8). The medkm ‘ITT on the two treatment arms (M+P vs P) for orchiectomy patients
Was 86 VS 64 &iyS (log-rank p = O.12); for orchiectomy + medcal therapy, TTP was 168 vs
70 days (p = 0.007); and, for medical therapy alone, TTl? was 224 vs 54 days (p = 0.0001).

,“
/

.,
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4.14 Safety Results

● Deaths

There were five deaths on the M+P arm (patient on study or
within 30 days of the last dose of mitoxantrone. Patien[ was removed from study after
requiring hospitalization for an acute confusioml state and died of pneumonia 13 days after the
last dose of mitoxantrone. Patients died of malignant disease 11, 27,
20, and 28 days after the last dose of rnitoxantrone. In addition, two patients .
died within 30 days of removal from study, both due to malignant dkease.

There were six deaths on the P arm (patient , all due to
maligmnt disease. These deaths occurred 12, 7, 17, 14, 27, and 12 days respectively, after
the last dose of mitoxantrone. In addition, two patients died withii 30 days of
removal from study, both due to malignant disease.

● Cardiotoxicity

The following seven patients treated on the M +P arm experienced mitoxantrone-related
cardiotoxicity ranging from asymptomatic reductions in LVEF to life-threatening congestive
heart failure. Case report forms for these patients were submitted and reviewed.

Patient ~ 65 year old male with metastatic disease involving bone and lymph nodes who
received a cumulative mitoxantrone dose of 48 mg/nf. He was removed from study due to
worsening of PI score, however, mitoxantrone was continued off study for an additional three
months. The total cumulative dose received was not reported. Twenty days after the final
dose of mitoxantrone, the patient was hospitalized with a suspected inferior wall MI and CHF.
LVEF was reduced to 18-20% from a baseline of 51-53 %. The patient died ten days later;
death was considered possibly related to study drug. No autopsy was performed.

Patient- 60 year old male with metastatic disease involving bone and lymph nodes who
received a cumulative mitoxantrone dose of 136 mglnf. He experienced grade 2 dyspnea
throughout the study, however, one day after the last dose of mitoxantrone, he developed
severe dyspnea. Atrial fibrillation and severe cardiomyopathy were noted, as well as a reduced
LVEF of 20.5% (baseline unknown). Dyspnea resolved two days later after treatment with
furosemide and digoxin. These events (dyspnea, cardiomyopathy, and atrial fibrillation) were’””
considered probably related to study drug.

Patien~ 65 year old male witli metastatic disease involving bone and lymph nodes who
received a cumulative mitoxantrofie dose of 130 mg/nf. The patient was withdrawn from
study 21 days after the last rnitoxantrone dose due to disease progression and a reduced LVEF
of 42 % (baseline unknown). The patient had no symptoms of CHF. The patient’s decrease in
LVEF was considered related to study drug.
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Patien~: 86 year old male with metastatic prostate cancer and a history of CHF who
received a cumulative rnitoxantrone dose of 72 mghrf. The patient developed CHF 21 days
after the last dose of mitoxantrone and was removed from study. Prior LVEFS were reported
to be normal or difllcult to assess but not markedly reduced. This case of “potential”
cardiotoxicity was considered related to study drug. ,.

Patient ~ 65 year old male with metastatic disease involving bone and lymph nodes who
received a cumulative mitoxantrone dose of 136 mg/nf. The patient had two ep@des of
rheumatic fever as a child but an LVEF of 67 % prior to study entry. The patient achieved a
palliative response to therapy. Nine months after study completion, he was found to have a
reduced LVEF, as low as 22%, with a borderline dilated LV, grade III LV dysfunction and
diffise hypokinesis, and severe MR. The patient had mild dyspnea on exertion.

Patien~ 64 year old male with metastatic disease involving bone who received a
cumulative’ mitoxantrone dose of either 228 or 264 mghrf. The patient had a palliative
response to therapy and was asymptomatic, however, a decline in LVEF to 36% horn 52%
prompted:cessation of therapy. The decrease in LVEF was considered probably related to
study diug.

,~

Patient- 60 year old male with metastatic prostate cancer and a history of angina and
prior Ml who received a cumulative rnitoxantrone dose of 120 mg/nf. The patient developed
severe cervical spine pain and was removed from study to receive radiotherapy. At the time of
study discontinuation, LVEF declined to 40% from 54%, however, the patient had no
symptoms of CHF. The decrease in LVEF was considered probably related to study drug.

● ’ Serious Adverse Events

Thirty-six patients experienced 43 serious adverse events (SAES) on study. These included
events that were related or unrelated to study drugs. Twenty-one SAES were reported on the
M +P arm and 22 on the P arm with 15 occurring prior to crossover and 7 after crossover.
The most common SAE was death due to disease progression.

In descending order of frequency, the SAES were: death due to disease progression (7
patients), deep venous thrombosis (4 patients), UTI (4 patients), infection (4 patients), ““
thrombocytopenia (3 patients), gastrointestinal symptoms, pain, pneumonia, or cardiomyopa~y
(2 patients each), and sepsis, angina, atrial fibrillation, balance problems, cardiotoxicity,
confusion, dyspnea, dysuria, fever, pleural effusioni pulmonary embolism, seizure or spinal
cord compression (one patient each):

./‘

All four serious infections and 3 of 4 serious UTIS occurred in patients on the M +P arm,
whereas both cases of pneumonia occurred on the P arm. Other than infection, no SAE was
predominant in either treatment arm.
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● Treatxnent Withdrawals .

The reasons for treatment withdrawal on the two treatment arms are listed below. Twelve
patients withdrew for toxicities occurring on M +P therapy. One patient ~ was originally
randomized to the P arm, then crossed over to the M +P arm. He discontinued therapy due to
museddiarrhea that developed following the crossover.’”

Table 14. Reasons for Treatment Withdrawal

I Reason I M+P I P I
I ! (N=80) ! (N=81)

I

I Disease Progression ! so ! 58
I

I Toxicity I 11 I 1 I
I I ! (after crossover to M+P) I
I Death I 4 I 6

I

I Patient Refusal I 2 I 3 I

I Completed Therapy ! 9 I 1 I
Protocol Violation ! o I 3

I

1 Other I 4 I 8 I
Case report forms for the twelve patients withdrawn for toxicity were submitted and reviewed:

Table 15. Patients Withdrawn for Toxicity

112 149

-+-t+

72 104

Low WBC nadirs, AKveat 1701+ days
anemia Prednisone, RT

Thrombocytopenia Died on day 2*
Prednisone -

Severe nauseddiarrhea;
I

Died on day 465; .
hospitaliition Prednisone I

Sepsis; obstructive I Died on day 15~
lWO@hfi hosp I

I74 ‘ 139
I

Urosepsis;
I

Died on day 619;
hospitalization Prednisone
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42 83 Acute confusional state; Died on day 86
hospitalization

12 21 Febril@neutropenia; Died on day 218
hematemeais

% 238 ‘ llwombocytopenia Died -on day 277;
Prednisone

130 210 Decreased LVEF (42%) Died on day 295;

t

Predniine

104 233 Increased fatigue, Alive at 931+ days;
anorexia Prednisone, RT

1- 1 72 I 198 CHF, pulmonary edema Died on day 459

L. I 223 or 264 I 374 Decreased LVEF (36%) I Alive at 729+ days

● Adverse Events

Selected adverse events occurring on the M+P and P arms are listed below (adapted from
sponsor’s Tables 20-24 included in Appendix). The final column includes toxicities occurring
among the 48 patients on the P arm who subsequently crossed over to M +P.

Table 16. IIematologic Adverse Events

M+P P P
Hematologic (N=80) (toxicities prior to (all toxicities)

Adverse Event crossover) (N=81)
(N=81)

Leukopenia %% 9% 58%
-grade 4 15% o 14%

Neutropenia 94% 5% 56%
-grade 4 54% 1% 24% “

Thrombocytopenia 55% 10% 33% ./”
-grade 4 1% o 3%

Anemia 3% 2%
-grade 4 1% 170
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Table 17. Non-Hematologic Adverse .Even@

M+P P P
Non-Hematologic (N=80) (toxicities prior to (all toxicities)

Adverse Event crossover) (N=81)
,. (N=81)

Nausea 61% 35% 61% I

Fatigue 31% ““ 10% “ 20%

Alopecia 29% o 10%

Anorexia 2s% 6% 14%

Constipation 16% 14% 16%

Dyspnea 10% 4% 6%

9% 4% 4%

Edema 8% 3% 7%

Mucositia 6% o
I

5%
I

Vomiting I 5% I 3% ! 10%
I

Systemic Infection I 5% I 6% [ 7%
I

Pneumonia I 4% I 3% I 5 I
Decrease in LVEF I 8%* 10 I o I

cm I 4% I o I 1% I

Hyperglycemia I 80% I 75% I 81% I
Elevated SGOT I 34% I 36% I 42% I

Elevated Alk Phos ! 79% I 94% ! %% I
Elevated LDH I 32% I 30% I 34% I

*includes two cases of CHF

Grade 4 toxicities occurring in25 % of patients on the M +P arm were: leukopenia, “
neutropenia, and elevations of LDH (in 7%). Grade 4 toxicities occurring in ~ 5% of patients
on the P arm prior to crossover were: elevations of LDH (in 8%) and alkaline phosphatase (in
8%). One case of hypercalcemia (grade 4) was noted in a patient on M +P. Reviewer
Comment: Since there was no specification to the contrary, it is assumed that these adverse
events include both those related and unrelated to study drugs.
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4.15 Sponsor’s Conclusions .

This study was designed to mimic typical oncology practice and involved both academic and
community hospitals in Canada. Only patients with symptomatic HRPC were enrolled, with
no limitation on age or prior medical history. Crossover was permitted so that patients on the
corticosteroid arm would not be denied the opportunity ‘to receive chemotherapy.

Compliance with study procedures was very high. Patients completed daily diaries of
analgesic use and answered an average of eight serial assessments of pain and QOL measures
on an every 3-week basis.

The primary endpoint of palliative response was achieved in significantly more patients on the
M +P arm compared to the P arm. This was true if the primary criterion for response was
used & 2-point decrease in PI score without an increase in analgesic score observed in two
consecutive cycles) or if primary and secondary criteria were combined (secondary criterion
defined as a ~ 50% decrease in analgesic score without an increase in PI score), Duration of
palliative response and median time to disease progression for responders was significantly
longer on the M +P arm.

Median survival was similar in both arms, an expected finding in a study with a crossover
design.

A statistically significant difference favoring the M +P arm was noted for PSA deelines of 2
75% from baseline.

Of the patients who were randomized to the P arm, 59% crossed over to M+P. Nine of these
or 19% achieved a palliative response (primary criterion).

Patients on both arms had similar baseline scores on QOL measures. On study, there was a
trend favoring the M +P arm, particularly in seleeted disease-related symptoms.

This study did not reveal previously unreported adverse events. There were seven cases of
mitoxantrone-related cardiotoxicity, including 3 cases of congestive heart failure, the most
serious cardiac complication of rnitoxantrone.

The combination of mitoxantrone + prednisone was effective for the treatment of patients with
advanced or metastatic prostate cancer who have failed hormonal therapy. The combination
did not produce significant toxicity.
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4.2 9182

4.21 Protocol Review

Title: RmidornizedComparisonof Low-Dose Steroids and Mitoxantrone Versus Low-Dose
Steroids in Patients with Hormone-RefractoryStage D, Carcinoma of the Prostate: A Phase III
Study

Principal Investigator: Philip W. Kantoff, MD, Dam-Farber Cancer Institute,”Boston, MA
Study Dates: 10/92 - 9/15/95
Data Cut-off Date: 12/96

● Review of Protocol Amendments

There were seven protocol amendments:

Update #1 (10/15/92) provided information on drug availability and shipment, clarified the
requirement for participation in the QOL portion of the study, and amended the title to reflect
that this was a “limited access” protocol.

Update #2 (12/3/92) revised the eligibility criteria to permit more than one prior hormoml
therapy and provided for stratification by number of prior hormonal therapies. Patients could
continue on testosterone suppression with either orchiectomy, LHRH analogue or DES; all
other forms of hormone therapy, including flutarnide must be discontinued. The study was
now open group-wide.

Update #3 (5/15/93) added toxicity as an addhional reason for discontinuation for patients on
the H alone arm.

Updates #4 (8/15/93) - #7(11/15/94) made minor editorial, eligibility, and enrollment changes.

● Study Design

This was a phase 3, parallel-group, open-label, multicenter trial in patients with HRPC. ...
Patients were randomized to receive either mitoxantrone 14 mg/nf IVP every 21 days plus
hydrocortisone 40 mg daily (M +H) or daily hydrocortisone alone (H). Hydrocortisone was. --’
administered in doses of 30 mg at 8 AM and 10 mg at 8 PM. Patients were stratified
according to baseline performance status (O-1vs 2), disease status (measurable vs
evaluable), and number of prior endocrine manipulations (1 vs 2 2). Crossover was not
permitted at the time of disease progression, however, hydrocortisone could be continued until
death or serious toxicity.
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● Objectives .

The primary objective was to compare the two treatment arms with respect to improvement in
survival. The secondary endpoint was quality of life as assessed by questionnaires measuring
physical fuhction and cancer-related symptoms.

1.

● Patient Population

Eligible patients must have Stage Dzprostate cancer with disease that has progressed despite at
least one endocrine manipulation. One of the manipulations must have included either
orchiectomy, an LHRH analogue or DES. Progressive disease was defined as: 1) progressive
symptoms in a patient with lesions on bone scan, plain radiographs/CT scan or physical exam;
andlor 2) a > 25% increase in the sum of the perpendicular diameters of all measurable
masses or the appearance of > 25% new lesions on bone SCW,and/or 3) a 2 2-fold increase
in PSA level confirmed by at least two values two or more weeks apart. Patients must have -
measurable or evaluable nonosseous disease or bone-only disease with an abnormal PSA.
Patients must have a performance status of O, 1, or 2 and a normal LVEF.

Patients were excluded if they had serious intercurrent illness, significant cardiac disease
(NYHA Class !II or IV), angina or MI wi&in 6 months, brain metastasis, prior chemotherapy
or immunotherapy or if they were receiving exogenous corticosteroids. At least 3 weeks must
have elapsed since any major surgery and at least 4 weeks since any radiotherapy.

6 Procedure

Patients randomized to the M+H arm received mitoxantrone 14 mg/nf IVP every 21 days plus
hydrocortisone 40 mg daily. If on day 22, granulocytess 1500, or platelets 100,000,
mitoxantrone therapy was to be delayed by weekly intervals until these values were exceeded.
If the next cycle was delayed more than 6 weeks, the patient was removed ffom study. If nadir
counts showed granulocytes A 1000 or platelets < 25,000, the mitoxantrone dose was to be
decreased by 50% on the next cycle. If nadir counts showed granulocytes a 1000 and
platelets 25,00049,000, the mitoxantrone dose was to be decreased by 25% on the next cycle.
If nadir counts showed granulocytes 21000 and platelets 250,000 there was no reduction in
rnitoxantrone dose.

The maximum cumulative dose of mitoxantrone is 160 mghrf. Patients who achieved this dose
were recommended to switch to hydrocortisone alone.

Patients randomized to the H arm received hydrocortisone 30 mg at 8 AM and 10 mg at 8 PM
daily. For intercurrent illness, hydrocortisone doses were increased 2-fold or higher.

Patients without prior orchiectomy were permitted to receive one androgen suppressive therapy
(e.g., DES, LHRH agonist or flutamide). Total androgen deprivation was not required to
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continue. If the serum testosterone level was not
orchiectomy was to be considered.

Palliative whole brain radiotherapy may be given

in the castrate iange on medical therapy,

for documented CNS metastasis; protocol
chemotherapy was to continue during CNS irradiation. ,.

● Effkacy Assessments

All subjects had the following assessments performed every 3 weeks: medical ~story, physical
examination with tumor assessments, performance status, and PSA levels. CBCS and
differentials were checked weekly during the f~st two cycles of M+H, then every 3 weeks x
2, then every 3 months. Every 6 weeks, CXRS, skeletal surveys or xrays of bony
involvement, and any other scans required to assess tumor response were performed. EKGs
and LVEFS were performed every 3 months on the M +H arm. Changes in analgesic
requirements and pain relief were recorded in the medical records.

The Natioml Prostate Cancer Project IWPCP) criteria for tumor response were used (see
Appendix for a detailed description). Briefly, response criteria for each disease category are:

For the measurable disease category, standard tumor response criteria for CR, PR, SD and PD
were used. In addition, a PR could be defined as a reduction of 2 80% in PSA level
confirmed twice over a 6 week period; a stable or improved performance status on two
occasions more than 2 weeks apart was also required.

For the evaluable disease category, standard tumor response criteria for CR and PD were used.
‘A PR was defined as a reduction of 2 80% in PSA confirmed twice over a 6 week period; a
stable or improved performance status was also required. Response must last at least 28 days.
Stable disease was defined as meeting neither criteria for CR, PR or SD.

For the bone-only disease category, response was assessed by bone scan, PSA (which must be
elevated at baseline) and performance status. These responses were defined as:

CR: normalization of bone scan, tumor markers on two consecutive 3 week evaluations;
PR. a reduction of a 80% in PSA confhned twice over a 6 week period; a stable or improved
performance status was also required;
SD: neither a CR, PR or PD; and
PD: either a PSA increase of > 100% of baseline at week 6 confiied by repeat
determination, and/or worsening of performance status by > 1 level, and/or worsening of
bone scan. A decrease in performance status of >1 level as sole evidence of PD was to be
discussed with the study chair. ‘

Reviewer Comment: Although not explicitly stated for every category of response, it is
assumed that a response durationof at least 28 days was required.
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Time to death was calculated from the on-study date to date of dehth or last date known alive.
Time to progression was calculated from the on-study date to date of progression or date of
death or date last known alive. TTP data were analyzed in ~o ways- deaths censored and
deaths not censored. Duration of response was calculated from the time complete or partial
response is noted until progression. Follow-up after disease progression or treatment failure
was for survival only. No information on subsequent ferapy given after progression was
collected.

● QOL Assessments

Following the baseline assessment, QOL was measured by mailed self-administered
questionnaires at 6 and 12 weeks, every 12 weeks thereafter, and at end of study. Data was
collected by follow-up telephone interviews; completed questionnaires were mailed to Dr. Eric
P. Wirier, Duke University Medical Center. The assessments consisted ofi

1.

2.

3.

4.

5.

Functioml Living Index - Cancer (FLIC): 22 items presented in linear analog fashion to
provide a global assessment of QOL (includes 3 items on pain);

Symptom Distress Scale (SDS): 13 items addressing symptoms common to oncology
patients (pain -2 items, nausea, fatigue, etc.);

Sexual and Urologic Functioning: 7 items taken from the EORTC Prostate Cancer
Patients’ QOL Questionnaire;

Functional Limitations Scale: 8 items evaluating self-care, mobility, physical activity,
and role limitations; and

Impact of Pain on Daily Activities: 7 items adapted horn the Wisconsin Brief Pain
Questionnaire evaluating the impact of pain on mood, relations with other people,
walking ability, sleep, work, and enjoyment of life.

If a patient did not speak English, he could enroll on the study but did not need to complete the
QOL assessment. If a patient spoke but was unable to read English, the data manager was to
complete the QOL assessment with the patient.

● Safety Assessments

Adverse events were graded using Use of
hematopoietic growth factors was strongly dkcouraged but these could be used to treat
established myelosuppression or fo prophylax to prevent recurrent myelosuppression only if
dose modifications were also followed.

39



● statistical Plan .

The sample size was computed to have 80% power for detecting a 50% increase in the median
survival of patients receiving M +H over those receiving H (survival of patients on H was
estimated to be 9-12 months). It is assumed that approximately 100 patients per year would be
accrued, with 2/3 having had one prior endocrine mani~ulation and 1/3 having had more than
one endocrine manipulation. Using a 2-sided test at a significance level of .05, and an
ineligibility rate of 5 %, the accrual goal for this trial was calculated to be 232 patients.

According to the protocol, interim monitoring for survival was planned after 20%, 40%, 60%,
80%, and 100% of the expected number of failures had occurred. Overall survival curves
were calculated using the Kaplan-Meier life-table method. Cox proportioml hazards model
was to be used to examine the joint effect of performance status and treatment on survival.
Reviewer Comment: The study report does not mention whether interim analyses were
performed.

Scores for each of the five QOL instruments were summed to obtain scores for each visit. For
each instrument, missing answers resulted in the score for that visit to be mathematically
prorated. QOLderived measures (day 42 best value, change from baseline, and percent
change from baseline) were averaged over subject and compared using both amlysis of
variance and Wilcoxon rank-sum tests.

Rates for disease response categories were compared using chi-square and Fisher’s exact tests.

● Study Conduct

This study was conducted
sponsoring company,

under a IND i under an agreement with the

, and Imrnunex Corporation, Irnmunex agreed to sponsor
so that the trial could be completed.

Monitoring Committee was responsible for monitoring the study. The study
database was maintained by the Data Mamgement Center. Ten of the highest
enrolling sites were audited by Imrnunex in 1995 and records were found to be in good order.

On 12/20/95, FDA requested information on this trial at a meeting with Immunex.
released the study database and all data collected to Immunex on 2/29/96. The study report
submitted in this supplemental NDA summarizes the data.

,’

Reviewer Comments: Details regarding patient randomization and
participating site were not provided.

rate of accrual at each
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4.22 Baseline Patient Demographics .

A total of 242 patients were enrolled in 62 participating sites, 119 patientson the
M +H arm and 123 patients on the H arm. Follow-up data were available for 209 (86%)
patients (15 patients on the M+H arm and 18 on the H armhad no follow-up dataother than
last alive dates). Adverse event data were available for 206 (85 %)patients. Disease response
data were available for 181 (75%) patients. Baseline QOL data were available for 198 (82%)
patients, but follow-up assessments at weeks 6 and 12 were available for fewer patients.
Information was not provided in this report regarding study drug administration and use of
concomitant medications. Reviewer Comment: As per sponsor’s faxed communication
(9/25/96), the fml study report for ___ 9182 will be submitted to the NDA when
available in mid-to-late 1997.

Table 18. Baseline Characteristics by Treatment Arm*

Characteristic I M+H (N= 119) I H (N=123)

Age (y@ 72 72
range

Ps o-1 86% 89%

) Patients w/ Evahmble Diseaae 70% - 69%

Analgesic Use at Entry
-None 37% 39%
-Non-narcotics 22% 21%
-Narcotics 41% 40%

Median PSA at Entry (pg/L) 167 167

Prior Hormonal Therapies N=116 N= 116
-O, alone 16% 6%
-O+ AA 22% 28%
-AA, alone 3% 3%
-E, alone 2% 1%
-L, alone 5% 3%
-L+ti 22% 22%
-Other 30% 38% .

# Prior Hormonal Therapies
-1 61%

.,
58%

-2 36% 37%
-3 or more .3% 5%

,- —--- m—.—-–—–—–.—,–m--, -– + 4 .?——Jn -—>T*-A?——Nmptea mom sponsor”s lames a,-, s,,ana i, zma ustmg o

The median age of patients enrolled on this trial was 72 years (range 38-85 years). Ninety
percent of patients were white. Bone was the most common site of metastasis, occurring in
90% of all patients. Other sites were lymph nodes in 28%, lung in 9%, and liver in 6 %. As
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shown in the table below, treatment arms were well balanced with respect to several baseline
characteristics, including number and types of prior hormonal therapies, baseline
performance status scores, analgesic requirements, and PSA levels.

Reviewer Comments: Patients enrolled on the two pivotal trials, CCI-NOV22 and
9182 appear to be comparablein several parameters(e.g., sites of disease, baseline PSA level,
proportion of orchiectomy patients, etc.). However, comparedto the CCI-NOV22 trial,
patients on this trial:

1. were slightly older (median age of 72 vs 67 years);
2. had a better performance status at entry (87% vs 63 % of patients had a score of O or 1);
3. received a greater number of endocrine manipulations (41% vs 32% of patients had 2

or more manipulations);
4. had a greater prior exposure to antiandrogens (72% vs 42%) and to LHRH analogues

(43% vs 17%); and,
5. included 38% with no analgesic requirement at baseline; such patients were ineligible

for the CCI-NOV22 trial.

Note that since listings of concomitant medications were not provided, it is not possible to
document which androgen suppressive therapies, in fact, were continued on study.

● Comparison of Baseline Patient Characteristics Among Centers

Table 11 below was adapted from Listings 2, 3, 4, and 6 of the study report to allow side-by-
side comparison of the three highest accruing centers. The Dam-Farber Cancer Institute,
Barnes Hospital, and University of Chicago enrolled a total of 67 (28%) patients. All centers
were balanced with respect to median age and performance status at baseline. Most patients
had evaluable disease at entry; it was not possible to ascertain the true number of patients with
bone-only disease due to missing data in Listing 3 on specific site involvement.

Patients received at least one prior hormonal manipulation. Unlike patients on CCI-NOV22,
very few patients entered this trial with orchiectomy as the sole prior therapy. Most patients
had received prior antiandrogen therapy at Dana-Farber and University of Chicago, roughly
half had done so at Barnes Hospital. Use of LHRH amlogues, however, varied widely. At
least one-half to three quarters of patients at these sites had received two prior hormonal
manipulations. .,
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Table 19. Baseline Characteristics of Patients at the Three ‘Mghest Accruing Centers

?(J= orchiectomy; AA= antiandrogen; E =estrogeu L= LHkH amuogue

.

-.,

,/’
,
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● Mitoxantrone Administration

4.23 Effkacy Resuhs

The study report provided no information on mitoxantr~ne admhistration for patients entered
on the M+H arm.

..
● Survival

At the time of database transfer to Immunex Corporation, there were 58 (49%) patients alive
on the M+ H arm, and 68 (55%) patients alive on the H arm. The median time to death was
similar on both arms (334 vs 359 days, p= 0.3298).

● Turnor Response

Response evaluations were complete for 75% of patients enrolled on this study. Using
National Prostate Cancer Project criteria for tumor response, there were 65 (54%) patients
who achieved partial response or disease stabdization on the M= H arm, and 57 (47%) patients
on the H arm (p=O.20 per FDA).

Reviewer Comment: According to Listing 11, the majority of responses were, in fact, disease
stabilization. On the M+H arm, there were 10 PRs for an objective response rate of 8.4%,
whereas on the H arm, there were 2 PRs for an objeetive response rate of 1.6% (p=0.018).
These responses were reported in summaryform only and could not be independently
confhmed. The sponsor’s descriptions of these responses are shown in the table below
‘(additioml details provided in the Appendix).

The response duration for PRs was calculated using the date of partial response to the date of
progression or the date of last follow-up. For the PRs on the M+H arm, the median response
duration was 195 days (range 22410+ days), whereas for the two PRs on the H arm, the
response duration was 315 + and 381 days. Given the small numbers of PRs in either arm,
and the incomplete documentation of tumor response and progression in the data listings,
one possible conclusion that em be drawn is that durable PRs did occur, but infrequently.

● Time to Dmease Progression .,

The median time to progression for patients on the M +H arm was 218 days versus 122 days
for patients on the H arm (p= 0.0654). The median time to progression or death for patients
on the M +H arm was 159 days versus 118 days for patients on the H arm (p = 0.0723).
Reviewer Comment: While these TTP calculations favor the M +H arm, the differences seen
are of borderline significance statistically.
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Table 20. Dkase Status of Partial Responders m 9182

Patient Disease Site(s) Site(s) of Response Site(s) of Progression Response Duration
(days)

Bone, marrow, Lymph node ,. Bone 22
lymph node

Bone Bone, PSA “” Evaluable disease 216

Bone, Iymph node Bone, PSA Evaluable disease, PSA 142

Bone, pleura Bone, PSA Evaluable disease, 318
bone, PSA

Marrow PSA by 32% Continues with 410+
stable disease

NA PSA Evaluable disease 122

Bone Bone, PSA Evaluable disease 322

Bone, lymph node Lymph node, PSA Bone 175

Marrow Bone, PSA Still Responding 101+

Bone, lymph node PSA Still Responding 143+

Bone PSA Continues with 315+
stable d~ease

Bone PSA Evaluable disease, PSA 381 t

s Reviewer Analysis of Time to Event Endpoints by Baseline Analgesic Use

Although both pivotal trials enrolled a majority ~ 90%) of HRPC patients with bony
involvement, over a third of patients on the 9182 trial were relatively asymptomatic in
that they required no analgesics at study entry. Since such patients were ineligible for
enrollment on the CCI-NOV22 trial, this constitutes a potential major difference in the patient
populations being evaluated on these two trials.

..

Although response rates (by NPCP criteria) were similar for patients regardless of analgesic
requirement at baseline, the mtxhn time to progression for patients who did not require ‘“’”
amlgesics at baseline was significantly longer on the M+H arm compared to the H arm (218
vs 108 days). The median TTP for patients who required amlgesics at baseline was also
longer on the M +H arm but the difference was not significant(310 vs 132 days; TTP curves
separated but later came together). Graphical representations of TTP for these two patient
subsets are included in the Appendix.
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Table 21. Median Time to Progression by Analgesic Requirement at Baseline

Analgesicsat Baseline No Analgesics at Baseline

. Outcome
M+H M+H

(N=73) (NH69) (N=42) (N:45)

Treatment Failures 33 41 21 27

Medu (days) 310 ‘ 132 218 108

Log-rank P value 0.4275 0.0243

No survival differences between treatment arms were noted for the two patient subsets.
Survival times may be confounded by the reeeipt of antineoplastic therapies after cessation of
the f~st randomized treatment.

Table 22. Median Time to Death by Analgesic Requirement at Baseline

Analgesics at Baseline No Analgesics at Baseline

Outcome
M+H M+H

(N=73) (N~69) (N=42) &45)

Treatment Failures 42 -39 17 12

Median (days) 276 312 531 Not reached

Log-rank P value 0.1228 0.9188

These results are exploratory and retrospective, and hence, should be interpreted with caution.
Possible conclusions regarding NPCP and palliative response criteria are:

1. NPCP criteria may allow the detection of a positive treatment effect (in terms of TTP,
not with respect to tumor response) in patients treated with mitoxantrone +
corticosteroids who were relatively asymptomatic (i.e., did not require analgesics at
baseline); whereas,

2. Palliative response criteria may allow the detection of a positive treatment effect (in
terms of changes in pain intensity and analgesic use) in symptomatic patients treated --
with mitoxantrone + corticosteroids who require analgesics.

8 Effects on Analgesic Use ,.
,’

Analgesic usage on study was scored on a scale of 0-4, with O = no amlgesics, 1 =
nonnarcotic analgesics taken occasionally, 2 = nonnarcotic amlgesics taken regularly, 3 =
mrcotic amlgesics taken oeeasionally, and 4 = mrcotic analgesics taken regularly. Sponsor’s
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Figures 4 and 5 show the mean analgesic score and the number of analgesic observations for
each treatment arm out to day 148. Bmeline values were similar for patients on the M +H and
H arms, however, a trend toward a reduction in analgesic use over time was noted favoring the
M +H arm: Reviewer Commenfi See sponsor’s figures in Appendix. The amlgesic use scale
in this study did not take into account the number of doses taken of each amlgesic as did the
scale used in CCI-NOV22. v.

● Change in PSA Levels

Baseline PSA levels were available for most patients enrolled on the study (missing for 3
patients on the M +H arm and for 7 patients on the H arm). Median baseline PSA levels were
similar for both treatment arms. When the lowest PSA levels noted are taken into account,
more patients on the M +H arm had a reduction in PSA from baseline of a 50% than patients
onthe Harm (31% vs 17%, p= 0.023). PSA reductions of a 80% were noted in 13% of
patients on the M +H arm vs 5% of patients on the H arm (p = 0.051). Reviewer Comment:
Defining PSA response as an 80% or greater reduction from baseline is consistent with NPCP
response criteria which assign a PR to a patient with evaluable disease or bone-only disease if
the PSA level decreases by 2 80% of the pretreatment value confirmed on two occasions.

● Quality of Life Assessments

Five measures were identified prospectively as important endpoints in the assessment of pain
and its effects: FLIC questions 11 and 13, SDS pain items 1 and 2, and the Impact of Pain on
Daily Activities questionnaire (7 items). Briefly, these measures were:

1. FLIC Question 11: “How uncomfortable do you feel today”, rated on a scale of 1 to 7
with 1 being the best score;

2. FLIC Question 13: “How much is pain or discomfort interfering with your daily
activities?”, rated on a scale of 1 to 7 with 1 being the best score;

3. SDS Pain Item 1: The frequency of pain rated on a scale of 1 (“I almost never have
pain” to 5 (“I am in some degree of pain almost constantly”);

4. SDS Pain Item 2: The intensity of pain rated on a scale of 1 (“When I do have pain, it
is very mild”) to 5 (“The pain I have is almost unbearable”); and

5. Impact of Pain on Daily Activities: rated the following seven topics on a scale of 1.
(“Does not interfere”) to 11 “(Completely interferes”): general activity, mood, walking
ability, normal work, relations with other people, sleep, and enjoyment of life. A sum’
of all seven questions was used in the analyses.

Baseline vs day 42: Scores on the$e items were obtained on day 42 & 7 days) and compared
to baseline scores for patients on the two treatmentarms. Change in actual scores from
baseline and the percent change from baseline were evaluated for all patients and for the subset
of patients on analgesics at baseline. No statistically significant differences between the two
treatmentarms were noted for these five measures when evaluated by these methods.

47



-.,.. :& -“ --’~=~,. .-. .

Reviewer Commenti Baseline QOL data were available for 198 of the 242 patients on this
trial. The numberof patients evaluable both at baseline and at day 42 & 7 days) for these
amlyses is relatively small. The sponsor stated that QOL data were incomplete either because
evaluations were not obtained, or possibly not entered into the database.

Table 23. Number of Patients EvahAble for QOL Analyses

All Patients All Patienta on Analgesics at Baseline

QOL Measure
M+H H M+H H

FLIC Ques 11 43 34 25 19

FLIC Ques 13 45 38 26 23

SDS Pain Item 1 42 35 24 20

SDS Pain Item 2 38 34 22 20

Impact of Pain 40 33 23 19

Baseline vs best score: The same five measures were analyzed for best assessment achieved at
any time after study entry and for percent change from baseline to best assessment. There
were no statistically significant differences between the two treatmentarms noted for these
measures, with the exception of SDS Pain Item 2- pain intensity ratedon a 5-point scale. For
37 patients on analgesics at study entry treatedon the M+H arm, mean pain intensity scores
declined from 2.4 to 1.9; for 38 patients on analgesics at study entry treated on the H arm,
mean scores declined from 2.3 to 2.2, a borderline significant difference (p= 0.0630). The
percent change fkombaseline to best assessment also favored the M+H arm (p= 0.0560). On
the SDS Pain Item 2, a score of 2 was “WhenI do have pain, it is mildly distressing”, while a
score of 3 was “The pain I do have is usually fairly intense”.

Reviewer Comments:
1. Missing QOL data has resulted in small numbersof patients being evaluated, and only a

single best score is counted ratherthan consecutive improved scores over time as was
done in the CCI-NOV22 trial. Despite these shortcomings, the results here with the
SDS Pain Item 2 hint at the utility of a pain intensity scale in detecting treatment -
differences among symptomatic patients with HRPC.

2. At the recommendationof ODAC (see minutes of the 9/11/96 meeting, Section 9), time
trend analyses of analgesic use and pain intensity (as measuredby the SDS Pain Item 2)
for individual patients on the two treatmentarms will be carried out.
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4.24 Safety Results

● Deaths

Causes of death were available for 86% of the 116 patients reported dead: 52 on the M +H
arm and 48 patients on the H arm. The timing of deati with respect to study drugs was not
provided. The most common cause of death was disease pro~ession (28 and 29 patients dying
of prostate cancer on each treatment arm). On the M +H arm, there were 8 deaths due to
cardiopulmonary arrest and 1 due to congestive heart failure. On the H arm, there were 12
deaths due to cardiopulmomry arrest and 1 due to congestive heart failure. Other causes were
infrequent, but did include one death due to sepsis on M +H and one due to pneumonia on H.

● Serious Adverse Events

Eight patients on each treatment arm experienced serious adverse events. Only one of these, a
case of cerebral hemorrhage occurring on day 36 of therapy with M +H (patient was
considered to be possibly related to study drug.

Other than disease progression, on the M +H arm there was a single patient each with: cerebral
hemorrhage with subdural hematoma; DIC; endocarditis with fever and hypercalcemia with
muses and dehydration; and interstitial pulmonary fibrosis/hemorrhage.

Other than disease progression, on the H arm there was a single patient each with: GI
hemorrhage; duodenal/esophageal ulcers; and pneumonia.

● Treatment Withdrawals

Reasons for treatment withdrawals were available for 72% of the 242 patients enrolled on the
trial. Withdrawal due to excessive toxicity occurred primarily on the M +H arm.

Table 24. Reasons for Treatment Withdrawal

Reason M+H
@J=fJS) (N~89) ‘-

Disease Progression 58 79 ./

Toxicity 13 1

Death “3 2,.

Patient Refusal 2 3

Completed Study/Max dose 4 0

Other 5 4
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Case report forms for the fourteen patients withdrawn for toxicity were submitted and
reviewed. Of these, seven patients were removed from study for decreases in LVEF (listed
variously as a >15 % decrease from baseline or a grade 2 abnormality in cardiac function).
These patients were:, These
documents did not state the cumulative mitoxantrone dose given. “Early CHF” was notd for
one patient v-

● Adverse Events

Toxicities were graded on a scale of 1 to 5 according to Expanded Common Toxicity
Criteria. Selected adverse events occurring on the M+H and H arms are listed below (adaritd
from sponsor’s Table 11). These events include both those related and unrelated to study “
drugs.

Table 25. Hematologic Adverse Events

Hematologic M+H
Adverse Event (N=103) (N=!03)

Leukopenia 88% 4%
-grades 3,4,5 55% 1%

Neutropenia 79% 3% I

-grades 3,4,5 57% 1% I

l’hrombocytopenia 37% 9%
-grades 3,4,5 4% o

Anemia 72% 40%
-grades 3,4,5 5% 2%

Reviewer Comments: According to Expanded Common Toxicity Criteria,
leukopenia grades 3-4 is defined as WBC < 2000; neutropeniagrades 3-4 is a granulocyte
count < 1000; thrombocytopeniagrades 34 is a platelet count < 50,000; anemia grades 3-4
is a Hgb < 8. (While grade 5 toxicities were not defined, the sponsor combined grades 3-5 in
its adverse event tables.) Thus, the incidence of grades 3-5 toxicities as reported here are not
strictly comparable to the grade 4 toxicities reported for the CCI-NOV22 trial.

Grades 3-5 toxicities occurring in> 5% of patients on the M+H arm were: leukopenia,
neutropenia, anemia, sterility (6%), and elevations of alkaline phosphatase (11%). Grades 3-5
elevations of alkaline phosphatase occurred on the H arm with a frequency of 9 %.
Hypercalcemia grade 1 or 2 was reported in 5 patients, two on the M+H arm, and three on
the H arm.

Compared to the adverse events reycwted in the CCI-NOV22 trial, the following events were
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reported with greater frequency on thk trial: anemia and edema (both arms); cardiac
dysfunction (M+H arm only). Compared to the adverse events reported in the CCI-NOV22
trial, the following events were reported with lower frequency on this trial: nausea,
hyperglycemia, and elevations of alkaline phosphatase (both arms).

Table 26. Non-Hematologic Adverse Events

Non-Hematologic M+H
Adverse Event (N=103) (N=?03)

Nausea 24% 10%

Fatigue 34% 17%

Alopecia 20% 2%

Anorexia 24% 15%

Constipation 8% 3%

Dyspnea 12% 8%

Edema 29% 17%

Stomatitis 8% 2%

Vomiting 11% 6%

Infection 18% 4%

Decreased Cardiac Function 16% o

Congestive Heart Failure 2% 1%

Impotence/Libido 8% 4%

Sterility 6% 4%

Hyp&glycania 30% 31%

Elevated lkansaminase 19% 17%

Elevated Alk Phos 39% 41%
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4.25 Sponsor’s Conclusions .

This study involved institutions throughout the United States and was designed
mimic typical oncology practice. Patients were eligible if they had disease progression

to “

demonstra~ by clinical signs and symptomsYimaging studies and/or isolated PSA elevations.
Patients were not required to have symptomatic HRPC lit study entry. No crossover was
permitted.

..

The primary endpoint of survival was similar for patients on both treatment arrhs. These
results were possibly confounded by therapies given after the failure of primary treatment.

Using NPCP tumor response criteria, responses (partial responses + disease stabilization)
were comparable in both treatment arms. However, when only partial responses are evaluated,
a significantly improved response rate was noted for the M +H arm (8.4% vs 1.6%,
p =0.018). Median time to progression was longer for patients on M+H as compared to
patients H, with p = 0.0654.

A trend toward a reduction in analgesic use over time was noted favoring the M +H arm.

A statistically significant difference favoring the M +H arm was noted for PSA declines of ~
80% from baseline, and for PSA declines of z 50% from baseline.

., Patients on both arms had similar baseline scores on QOL measures. There was a trend
favoring the subset of patients on analgesics on the M+H arm with regard to best post-baseline
scores and percent change from baseline for the SDS Pain Item 2 (a 5-point pain intensity
scale).

Thk study did not reveal previously unreported adverse events. The rate of cardiotoxic events
was not higher than the rates reported in other studies of rnitoxantrone.

The combination of mitoxantrone + hydrocortisone was effective for the treatment of patients
with hormone-resistant prostate cancer who have failed hormonal therapy. The combimtion
did not produce significant toxicity.

,,

,/
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5. Supportive Studies

5.1 CCI-NOV1$: Mitoxantrone + Prednisone

● S~dy Design
P-

Report of this phase 2 study of mitoxantrone plus lowdose prednisone as first line therapy for
HRPC was provided in Volume 8 of the NDA. The study, conducted at seven Canadian
centers between July 1989 and June 1990, was undertaken to define the palliative response
endpoint for subsequent use in the CCI-NOV22 trial (i.e., the phase 3 study of mitoxantrone
plus prednisone vs prednisone alone).

Eligible patients had a history of locally advanced (T4) or metastatic prostate cancer which was
hormone-resistant (defined as progression or recurrence in the face of a standard hormonal
maneuver) and a documented castrate serum testosterone concentration ( < 30 ng/rnL). All
patients were required to have disease-related pain not controlled by analgesics or
radiotherapy, and an ECOG performance status of 3 or better.

Palliative response was defined as at least a 50% decrease in analgesic use score i%ombaseline
OR a 2-point decrease from baseline in a 6-point pain intensity scale and no increase in
analgesic use. A palliative response must be maintained for two consecutive treatment courses
(approximately 6 weeks). Reviewer Comments: This deftition encompasses both primary
and secondary response criteria used in the amlysis of the CCI-NOV22 trial. Analgesic use
was computed for the week prior to the study visit date as follows: each dose of a non-mrcotic
analgesic taken was assigned a 1; and each dose of oral narcotic was a 2. This was the same
scoring system used in CCI-NOV22, except that the latter trial also assigned each dose of IV
narcotic a score of 4.

Disease response was also defined in this study. A PR required a 50% reduction in
measurable tumor mass from baseline OR a 75% improvement from baseline in one the of the
markers for evaluable disease (PAP, PSA or CEA). Responses of this type were also to be
maintained for two consecutive treatmentcourses (approximately6 weeks).

Patients kept daily amlgesic diaries and completed the EORTC Core questionnaire and disease-
specific Prostate Module. Data from these two instruments, however, were not provided to the
sponsor and were not included in their fml report, .,

The mitoxantrone starting dose was 12 mg/rrf every 21 days. Dose modifications (either 2
mg/m2 up or down) were similar tqthose in the CCI-NOV22 trial. The maximum cumulative
dose was 152 mg/m2. All patients received prednisone 10 mg PO daily as a single dose.

Orchiectomy patients were to have their hormone therapy withdrawn unless a documented
second line response had been observed. Non-orchlectomy patients continued on standard
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hormoml therapies, and were required to have a castratetestosteronelevel for a minimum of
one month.

● Baqeline Patient Demographics

Twenty-seven patients were entered on this trial; ten of ‘these (37%) were enrolled at Princess
Margaret Hospital. The median age was 70 years (range 54-87 years). The median time from
first diagnosis of prostate cancer was 2 years (range 1 to 15 years). Seven patients (26%) had
measurable disease. Bone was the most common site of metastasis, occurring in 81% of
patients. Previous therapy consisted of orchiectomy alone 26%, orchiectomy plus medical
therapy in 19%, and medical therapy alone in 56%. The median PSA level at baseline was
173 ~g/L (range 6-1970 pg/L).

Baseline PI score was 1 in 22 %, 2 in 41 %, 3 or 4 in 34%. The median analgesic use score
was 13 (range O-76). Additionally, the study report notes that the “palliative status of this
patient population was far from homogeneous, and the baseline analgesic use scores are not
normally distributed”.

● Mitoxantrone Administration

The 27 patients completed a total of 126 courses of mitoxantrone and Iowdose prednisone
(median of 4 courses). The median cumulative dose of mitoxantrone delivered was 48 mg/m’
(range 12-136 mg/m2). Reviewer Commenti Patients on this trial received less mitoxantrone
than the 80 patients on the M+P arm of CCI-NOV22: a median of 4 courses vs 6.5, and a
median cumulative dose of 48 mg/nf vs 73 mg/m2. No information was provided on the
receipt of prior radiotherapywhich may have hampereddelivery of mitoxantrone.

● Palliative Response

Nine patients achieved either a complete (4 patients) or partial (5 patients) palliative response.
Thus, the overall palliative response rate was 33% (95% CI: 13-53%). Five responses were
achieved after the fuxt treatmentcourse; the remainder were documented after the second
treatment course. Response was maintained for a median of 4 treatment courses or 12 weeks
(range 6-27 weeks).

The study report cautions that analysis of pain intensity revealed that one cannot account’
for any corresponding change in analgesic use. By increasing analgesic use, a patient’s
pain level may decrease, independent of any effect of the study medication. For this
reason, the sponsor expects the analgesic score to be the more unbhsed measure of pain
relief. In this study, no significant reduction in analgesic use was detected after any
treatment course. Thus, it was concluded that pain intensity should not be used alone in
the assessment of pain relief.
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In addhion, the study report states, “The non-sensitivity of the analgesic score to detect pain
relief seems to contradict the overall palliative response. However, the failure of the analgesic
use score to detect a significant response in the early treatment courses may be due to the non-
homogeneous mture of the patient population with respect to this score”. “Small sample sizes,
especially in the later treatment courses, may account for the failure to detect a significant
change from baseline. Finally, this amlgesic use score’had not been validated prior to thk
study, and perhaps a further review of the scoring system is required. ”

Reviewer Comments:

1. The statements quoted above lend insight to the choice of criteria for defining palliative
response in the pivotal phase 3 trial, CCI-NOV22. Recall that the primary endpoint
prospectively defined in that trial was an improvement in pain intensity without an
increase in analgesic use score. The second criterion for response, defined as an
improvement in amlgesic score without an increase in pain intensity, was also assessed
and described in the study report. However, the sponsor’s analyses of palliative
response duration and time to progression were based on those patients with a response
based on the primary criterion only.

2. The published report of thk trial by MJ Moore et al. (JCO 12:689-694, 1994) states
that of 9 patients who had received total androgen blockade, 5 withdrew antiandrogen
therapy prior to starting mitoxantrone. Only one of these patients achieved a palliative
response. Antiandrogen withdrawal syndrome was not well recognized at the time the
study was performed. This publication is included in the sponsor’s ODAC briefing
document.

● Disease Response

Three patients achieved either a partial disease response for an overall disease response rate of
11% (95 % CI: 3-30%). One patient had a > 50% reduction in a measurable cervical lymph
node mass that was maintained for 8 treatment courses. The other two patients had a > 75%
reduction in PAP that was maintained for 6 courses in 1 patient and for two courses in the
other. Reviewer Comment: The published reportof this trial states that using NPCP criteria,
there would be only one partial responder, and 12 patients with stable disease for more than 2
months.

● Other Effkacy Endpoints

The median time to disease progression (measured from the date of study entry) was 51 days
(range 20-545 days). The median survival was 172 days (range 50-810 days). Among
evaluable patients with adequate follow-up levels, a > 75% reduction in tumor markers was
noted for PSA in 4% of patients (1/23 patients) and for PAP in 31% (5/16 patients).
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Reviewer Comments:
.

1. Patients in the CCI-NOVl6 and CCI-NOV22 trials experienced similar palliative
response rates (33% vs 38 %) and rates of disease progression (56% vs 63%).
However, TTP and survival endpoints in this tr@ were surprisingly shorter thanthose
observed on the M+P arm of CCI-NOV22 (’ITT:51 vs 148 days; survival: 172 vs 339
days).

2. The published report of this trial included quality of life analyses. All 27 patients
completed baseline EORTC core QOL questionnaires and the Prostate Module.
Seventeen patients did not complete three on-study questionnaires, 16 due to disease
progression and one due to withdrawal ikom the study for other reasons. Social
functioning and pain scores, in particular, improved throughout the on-study period.
No demonstrable changes were noted in physical functiofig or in global
These QOL instruments were later used in the pivotal CCI-NOV22 trial.

● Safety Results

QOL scores.

WHO Grade 4 hematologic toxicities were noted as follows: ANC <500, 44%; ANC <100,
7%; and anemia 4%. There were no reports of grade 4 thrombocytopenia.

Nausea or vomiting was reported by 48% of patients; no case was grade 2 or higher. Mild
alopecia was reported by 37%. Infections developed in 3 patients: one case each of shingles,
UTI and thrush.

● Treatment Withdrawals

Nine patients (33 %) completed the required treatment period of at least 8 courses. Fifteen
patients (56%) experienced disease progression prior to completing 8 courses. Two patients
developed concurrent illness (TNT or hypercabmia) requiring protocol-violating therapy and
one patient developed claustrophobia afler 1 week on prednisone which he attributed to
therapy.
No patient on this trial withdrew for toxicity (compared to 11
M+P arm of CCI-NOV22 who withdrew for this reason).

5.2 Princess Margaret Hospital Study: Prednisone

of 80 (14%) patients on the

.,,
Alone

Tannock et al. published the Princess Margaret Hospital experience with prednisone alone as
therapy for patients with metastatic prostate cancer (JCO 7:590-597, 1989; see sponsor’s
ODAC brieilng document). A retrospective chart review of 28 patients treated with
prednisone between 1976 and 1980 revealed that 25 % had improvement in pain with a reduced
requirement for analgesics for a median of 5 months (range 2-11 months).
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This observation lead to the development of a prospective trial in thirty-seven HRPC patients
with progressive symptomatic bone metastasis despite estrogen therapy or previous
orchiectomy. Patients received either 5 mg prednisone qAM and 2.5 mg qPM or 5 mg bid.
Patients on estrogen therapy were allowed to continue it on study.

Pain was assessed using the 6-point pain intensity scald: and a more complex pain rating index.
Analgesic use was scored as in the CCI-NOV16 study, and patients were required to complete
17 linear analog self-assessment (LASA) scales. .

The median age was 62 years (range 46-76 years); the median interval from diagnosis of
prostate cancer was 27 mos (range 6-119 mos). Patients had received a median of 2 prior
endocrine therapies (including orchiectomy and different estrogens). The mean pain intensity
score was 2 and the mean analgesic use score was 10.

Of the 37 patients, 14 or 38% had improvement in pain and a decreased or stable requirement
for analgesics for a minimum of 1 month. Five patients became free of pain and required no
analgesics while seven patients experienced improvement for 3 to 30 months (median of 4
months). There was little evidence for consistent improvement in serum PAP or alkaline
phosphatase levels, or in xrays or bone scans. However, symptomatic response was associated
with a decrease in serum levels of adreml androgens.

Reviewer Comments:

1. This pilot study demonstrated the use of pain intensity scores and analgesic use scores
in the evaluation of treatments for symptomatic patients with HRPC. The publication
does not state whether a predetermined decrease in pain intensity (e.g., 2 points) was
required to define response, as was the case in CCI-NOV16 and CCI-NOV22. Thus, if
any magnitude decrease was permitted, the palliative response rate could have been
inflated (compare the 38% response rate here vs the 12% response rate for patients on
the P arm in CCI-NOV22 using the primary criterion of response only).

2. As in the previous studies described in this review, the palliative response appearsto
have greater sensitivity for assessing treatmenteffects in symptomatic HRPC patients as
compared to “objective” radiographicor biochemical methods of determining response.
No time to event parametersfor the study populationas a whole were provided. ./,

5.3 Single Agent Mitoxantrone Therapy

Single agent mitoxantrone therapy. administered every 21 days was evaluated in three phase 2
studies enrolling 104 patients. The CCI-NOV14 trial, with 38 HRPC patients, is reviewed in
detail below. Two additional published studies in this patient population were conducted by
SWOG (CK Osborne et al., Cancer Treat Rep, 67:1133-1135, 1983) and by Raghavan et al.
(Proc ASCO, 5:395, 1986). In the SWOG study poor-risk patients (n=20, age >70 years,
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hea~prior chemotherapy orpoortolemce tochemotierapy, pribrradiotierapyto > 25%of
bone marrow) received mitoxantione 10mg/m2eve~21 days. Good-risk patients (n=17)
received mitoxantrone 12 mg/m2 every 21 days. Patients”received a median of five treatment
courses. Of 35 evaluable patients for response, two (6%) had an objective partial response
lasting 7 and 17+ nionths. In the study conducted by Raghavan et al., mitoxantrone 12-14
mg/m2 every 21 days was administered to 29 patients, fione of whom had received prior
chemotherapy. The median cumulative mitoxWtrone dose was 36 mg/nf. One patient
achieved a PR, while eight patients had improvement in pain, performance status and in QOL
measures.

Results of single agent mitoxantrone therapy given by other schedules have been published for
39 patients. Dosing schedules investigated were: escalatingdose continuous infusions (PW
Kantoff, et al., Am J Clin Oncol, 16:489-491, 1993); 3-4 mg/nf IV bolus weekly (TP Rearden
et al., Proc ASCO, 11:688, 1992); and, 10 mg IV bolus weekly (R Knop et al., Proc ASCO,
12:250, 1993). All studies showed modest objective response rates with improvement noted in
pain, performance status, or QOL measures.

5.31 CCI-NOV14

● Study Design

Report of this phase 2 study of mitoxantrone as f~st line therapy for hormone-resistant
metastatic or locally advanced prostate cancer was provided in Volume 8 of the NDA. The
study was conducted by the
between February 1984 and March 1988. As it was wi~ely kown that objective response by
NPCP criteria was not common, this study attempted to incorporate pain relief, performance
status and disease markers into the efficacy criteria.

Eligible patients had a history of prostate cancer which was hormone-resistant (defined as
progression or recurrence in the face of a standard hormonal maneuver) and a documented
castrate serum testosterone concentration ( < 30 nghnL). All patients were required to have an
ECOG performance status of 3 or better.

In addition to standard NPCP criteria for response, a palliative response was defined using-a 5-
point scale (O=no analgesics;, 1=ASA/Tylenol; 2 =codeine; 3 =oral narcotics; and,
4=parenteral narcotics). A CR required a decrease in pain score from 3 to O or from 2 to O “
maintained for at least 6 weeks. A PR required a 2-point decrease (e. g., from 3 to 1) for at
least 6 weeks. A patient was not evaluable for a palliative response if the baseline pain score
was O or 1, or if the pain was not @iduated at or after 6 weeks. Reviewer Comments: This
definition of palliative response ii essentially based on the type of amlgesic used (at two
specific timepoints only?) and does not take into account the dose of analgesics consumed over
time. This scale was not used in the response evaluation of later trials.
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mitoxantrone starting dose was 12 mg/nf every 21 days. The maximum cumulative dose
160 mg/m2.

Baseline Patient Characteristics

Thirty-eight patients were enrolled with a mean age of 68 years (range 39-87 years). Twenty
patients were stage D,, 6 were stage D,, 8 were stage C, 3 were stage ~ and 1 was stage B.
The mean time from diagnosis of prostate caiicer to study treatment was 3.6 years (range 0.3-
12. 1). Previous therapy consisted of orchiectomy alone in 37%, orchlectomy + medical
therapy in 18%, and medical therapy alone in 45 %. The median ECOG performance status at
baseline was 2, and the median pain score at baseline was 2 (=codeine). Four patients had
baseline pain scores of O or 1 and were unevaluable for a palliative response.

● Effkacy Resu1ts

A total of 182 treatment courses were administered with a mean of 4.8 courses (range 1-8).”
The median cumulative mitoxantrone dose delivered was 60 mg/nf (range 10-154 mg/m2).

There were no objective responses based on NPCP criteria. However, 11 of 34 evaluable
patients achieved a complete palliative response and 1 additional patient achieved a partial
palliative response, for an overall palliative response rate of 35 %. A partial PAP response was
observed in 17% (5/29) of patients (defined as a a 75% decrease in PAP fkom an elevated
baseline of ~ 12 pg/L which was maintained for at least 6 weeks).

The median TTP (all patients, NPCP criteria) was 81 days (range 21-252 days). Median
survival was 238 days (range 40-570 days).

Reviewer Comments: Compared to patients on the M +H arm of the ‘“- trial, the
median lTP (81 vs 218 days) and survival (238 vs 334 days) results in this trial are shorter
(both trials defined progression using NPCP criteria). This is surprising given that nearly a
third of the study population had stage B or C prostate cancer. On the other hand, most
patients had a performance status of 22. The omission of corticosteroids in the CCI-NOV14
trial also may have resulted in a less satisfactory outcome.

● Safety Results

There were no unexpected toxicities observed. There were no withdrawals for toxicity.
Primary cause of death was reported as prostate cancer in 28 patients, as rnarantic endocarditis,
congestive heart failure or CVA in 1 patient each, or as missing in 6 patients.

5.4 Mitoxantrone plus Other Cytotoxics

Additional phase 2 studies of rnitoxantronein combimtion with other cytotoxic agents have
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been conducted in HRPC patients. CCI-NOV6 evaluated mitoxantrone/5FU/mitomycin C.
Two studies evaluated rnitoxantrone/cisplatin (CK Osborne et al., Eur J Cancer, 28:477-478,
1992; and J Kuhbock et al., Rec Adv Chemother, 1031-1033, 1994) and one study evaluated
mitoxantrope/5FU/highdose folinic acid (R Magarotto et al., Ann Oncol, 5(Suppl 8):73,
1994). Efilcacy results in these trials are consistent with those cited above for mitoxantrone
alone or mitoxantrone plus corticosteroids.

1-
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6. Integrated Summary of Effkacy .

Phase 1/2 trials of single agent mitoxantrone conducted in HRPC patients in the early 1980s

showed modest cytotoxic activity in this patient population using standard disease response
criteria. Studies conducted in the mid to late 1980s als? -demonstrated effects of mitoxantrone
on cancer-related symptoms, particularly pain. In general, mitoxantrone was reasonably well
tolerated.

Two phase 3 studies comparing mitoxantrone plus corticosteroids vs corticosteroids alone have
been conducted and serve as the pivotal trials for this supplemental NDA. The studies were
both multicenter and open-label in design and evaluated similar dosing regimens. The studies
differed in their requirement for symptomatic patients, in the crossover design, in the choice of
primary efficacy endpoints and QOL instruments.

The tables below summar ize important features of these phase 3 trials and two earlier pilot
phase 2 studies, the CCI-NOV16 trial (rnitoxantrone plus prednisone) and the CCI-NOV14
trial (mitoxantrone alone),

Table 27. Comparison of Phase 2 and 3 Trials of Mitoxantrone +/- Corticosteroids

1 I ,

Feature ! CCI-NOV22 ! 9182 ! CCI-NOV16 I CCI-NOV14

Design ! Randomized ! Randomized ! Phase 2 I Phase 2
I

Crossover? ! Yes ! No ! NA ! NA
I

Treatment Arms M+P VSP M+Hvs H M+P M

# Patients 80 VS81 119 VS123 27 38

Prior Chemo? No No No No

Pain at Entry I Yes I Not mandatory ! Yes ! Yes
I

Antiandrogen Probably not Probably Yes, in 419 NA
Continued? patients

Primary Endpoint Palliative Survival Palliative NPCP Response
Response Response

QOL Assessed? I Yes I Yes I Yes I No 1
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Table 28. Characteristks of Patients Receiving Mitoxantrone + Corticosteroi&

characteristic CCI-NOV22 ~9182 CCI-NOV16 CCI-NOV14
M+P M+H M+P M

Median Age (years) 67 72 ‘- 70 68

% w/ Bone Mets 98% 91% 81% NA

Performance 37% 14% NA 74%
statusz2

Mean PI Score 2 NA 2 NA
at Entry

Mean Analgesic 24 23 2
Score at Entry (O-42@e) (=codeine)

Medii Baseline 180 167 173 150
PSA (M/L)

Table 29. Efficacy Results for Patients Receiving Mitoxantrone + Corticosteroids

Endpoint CCI-NOV22 9182
M+P M+H

Median 73
Cumulative Dose

(mg/m’)

NA

Overall Palliative
Response

NPCP Response

=

.:.,..,x.,.:.

..............

Response hl%itiOIl @f

w’s) gig
-c.:<y@@*
:::fz::::j;..............

Medii TIP yxjg::.<.$:.:.:.:.
:.:.:?..........7....x+

(aIIpatients, days) ~~%~~

IMedian hrviwd 339 4 I 334
(all rdents. davs) ,

I . . I r

1 p=o.055 2 p=o.oll ‘p=o.0004 ‘p=o.0001
7P=0.0654

CCI-NOV16 CCI-NOV14
M+P M

48 60

4%
I

NA
(PSA dec z 75%)

&ve
response)

51

NA .

.,,”

81

172 238

‘p= O.018 ‘p=o.osl
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The shaded areas refer to efficacy endpoints in the pivotal phase ~ trials that approached or
achieved statistical significance for the mitoxantrone + cmticosteroid arm over the
corresponding corticosteroid arm. The corrected response duration and lTP results for the
CCI-NOV22 trial are given here.

The next two tables summarize important fatures of p{tients receiving eorthsteroids alone on
the two pivotal phase 3 trials.

Table 30. Characteristics of Patients Receiving Low-dose Corticosteroids

characteristic

Median Age (years)

% WIBone Mets

Performance StatILSz 2

Mean PI Score at Entry

Mean Analgesic Score
at Entry

Median Base&w PSA
(W@)

CCI-NOV22 9182
Pmdnisone Hydrocortisone

95% I 90%

38% ~ 11%

2 I NA

19
(w 2*)

156
I

167

Table 31. Effbcy Results for Patients Receiving Low-dose Corticosteroids

Endpoint CCI-NOV22 91$2
Wednisone Hydrocortisone

Overall Palliative 21% NA
Response

Disease Response NA 1.6%
m, pm O*)

PSA Reduction 5% 5%

(PSA decrease k 75%) (HA decrease > 80%)

Response Duration 57 315+, 381
(days) (1* + 2“ palliative response) (NPCP, 2 PRS only)

,
Median TIP 69. 122
(all patients)

Median Survival 324 3s9
(days)

....”



Interpretation of ‘QOL results is made difficult by missing values and by the use of multiple
comparisons. In general, patients in both arms of the two phase 3 trials had comparable QOL
findings at baseline. On the CCI-NOV22 trial, there was a trend favoring better results in
patients treated on the M +P arm when measures evaluating disease-related symptoms were
assessed. On the trial, there was a trend favoring better results in patients on the
M +H arm for pain-related measures, particularly for the subset of patients who required
amlgesics at baseline. In the Princess Margaret Hospital pilot study of prednisone alone,
reduction in pain was also associated with improved overall well-being.

The sponsor’s major conclusion is that the combination of rnitoxantrone + corticosteroids
results in a nearly double palliative response rate and in a nearly double duration of response
over corticosteroids alone.

Reviewer Comments:

1. The sponsor’s conclusion is based primarily on the findings of the CCI-NOV22 trial, as
the “- trial did not assess palliative response.

2. The CCI-NOV16 pilot trial (mitoxantrone + prednisone) supports the idea that
palliative response can be achieved in a third of patients, however, time to event
endpoints are shorter than those noted in the phase 3 CCI-NOV22 trial.

/’

,/‘
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3. The CCI-NOV14 trial (rnitoxantrone alone) supports the contention that NPCP criteria
are less sensitive than measures of palliative response in discerning treatment effects
that primarily impact on disease-related symptoms. However, time to event endpoints
on this trial are shorter than those noted in the phase 3 I trial that utilized NPCP
criteria.



7. Integrated Summary of Safety .

Detailed safety information is available for a total of 353 patients treated with mitoxantrone,
including 274 patients who received mitoxantrone in combimtion with corticosteroids. Section
4 of this review summarize s the major findings for the two pivotal trials. The adverse events
reported in these two trials were not different from that, reported for mitoxantrone’s labeled
indication (acute non-lymphocytic leukemia). When mitoxantrone is administered at-doses of
12 to 14 mg/m2 every 21 days, the principal tQxicity is myelosuppression, particularly
neutropenia.

Decreases in LVEF and congestive heart failure occur. Product labeling states that for patients
who receive a cumulative dose of 140 mghrf, the cumulative probability of developing
moderate or serious decreases in LVEF is 13%, arid of congestive heart failure, 2.6%.
Cardiotoxicity maybe more common in patients with pre-existing cardiac disease or in those
who previously received anthracyclines or mediastinal radiotherapy. Labeling recommends
that such patients should have regular monitoring of LVEF from the start of therapy.

There was no evidence of clinically apparent drugdrug interactions when mitoxantrone was
administered with corticosteroids. In particular, there was no evidence for increased nausea,
vomiting, alopecia, marrow suppression or cardiotoxicity for the combination compared to
single agent mitoxantrone administered to patients with HRPC or other solid tumors.

The only known long-term adverse event resulting from mitoxantrone administration is the
development of rare cases of secondary leukemia one to five years later. This observation is
consistent with events following administration of other topoisomerase II inhibitors. The
leukemias are characterized by non-random cytogenetic abnormalities, low response rates to
standard chemotherapy regimens, and poor outcomes. No cases of secondary leukemia have
been reported among HRPC patients who received mitoxantrone.

● Post-Marketing Surveillance

In addition to the safety results reported for individual trials, the entire mitoxantrone post-
marketing database at Imrnunex Corporation was searched for COSTART terms reported five
or more times since rnitoxantrone’s approval in the US in 1987. The only unlabeled events
reported five or more times are: death (19 events), dehydration (5 events), subdural hematoma
(5 events), and skin discoloration (10 events). ..-

Dehydration may be a complication of vomiting and diarrhea, both of which are expected
adverse events with mitoxantrone. Skin discoloration is associated with the blue color of
mitoxantrone which may extravasat5 from an injection site (blue sclera and urine are labeled).
The five reports of subdural hematoma were contained in one publication involving intensive
chemotherapy for acute myeloid leukemia (E Jourdan et al., Brit J Haematol, 89:527-530,
1995). The authors did not single out mitoxantrone as the cause. Rather, the etiology of these
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events was

In addition

believed to be related to meningeal leukemic inllltration and hyperleukocytosis.

to one death due to disease progression, the causes of death reported were:

Table 32. Post-Marketing Deaths in Patients Reeeiving Mltoxantrone
*-

Cause of Death Frequency Labeled?

Acute tumor lysis syndrome 2 Yes

Arrhythmia 1 Yes

Cardiac arrest due to intrapleural i@xtion 2 No

Cerebral infarct due to thrombocytopenia 1 No

Congestive heart failure 3 Yes

Secondary leukemia 3 Yes

Sepsis 3 Yes

Multisystem organ failure 1 No

Necrologic toxicity due to high dose Am< 2 No

Reviewer Commenti The sponsor has proposed additional statements
regarding dehydration, injection site reactions, and skin discoloration.

in product labeling

The sponsor’s conclusions are that mitoxantrone 12 to 14 mghd every 21 days is well
‘tolerated by the somewhat older patient with HRPC. No differences were noted in the safety
profile of the two starting doses evaluated. No unexpected adverse events occurred in the
HRPC patients studied thus far.

.,/

.,,”
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8. Four-Month Safety Update
.

A 4-month safety update was submitted on 9/9/96 that provides updated safety information for
the two phase 3 trials available as of June 3, 1996 (for the CCI-NOV22 trial) or July 3, 1996
(for the’. 9182 trial). I-

9 CCI-NOV22 Trial .,

Since the original filing of this supplemental NDA in May 1996, there have been four
additional deaths among patients enrolled on this study. One patient treated on the M +P arm
and three patients on the P arm who later crossed over to the M +P armhave died as of their
last follow-up. At least one year had elapsed between the date of last rnitoxantrone
administration and date of death. Reasons for death were not provided. In summary, there
have been a total of 154 deaths (76 on the M+P arm, 78 on the P arm) on this study.

There have been no additional reports of treatment withdrawals due to toxicity.

Twenty-two previously unreported SAES were recorded for 22 patients at 7 sites. On the

M+P arm these were: back pairdspinal cord compression (2 patients), GI symptoms (3
patients), pain (2 patients), pneumonia (1 patient), cardiorespiratory failure (1 patient), and
general wasting (1 patient). On the P arm SAES were: back paidspinal cord compression (3
patients), GI symptoms (2 patients), pain (1 patient), pneumonia (1 patient), GU symptoms (1
patient), hip fracture (1 patient), hyperglycemia (1 patient), and disease progression (1 patient).
One patient on the P arm developed a blood clot after crossover. In summary, a total of 65
SAES were reported, with 31 on the M +P arm and 34 on the P arm (26 prior to crossover).
There have been no new reports of cardiotoxicity.

No additional information on clinical laboratory results has been reported, thus an updated
tabulation of hematologic adverse events could not be created.

The table below lists selected non-hematologic adverse events included in the original filing or
in this update that occurred in patients on the M +P arm or on the P armprior to crossover. A
complete listing of adverse events is provided in sponsor’s Table 1 of the safety update. The
information provided by investigators did not permit the assignment of intensity grading.

/.”
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Table 33. Non-Hematologic Adverse Events (Any Intensity)

M+P P
Non-Hematologic (N=80) (toxicities prior to crossover)

Adverse Event (N=81)

Nausea 61% ‘“ 35% “

Fatigue .39% 14%

Alopecia 29% o

Anorexia 25% 6%

Constipation 16% 14%

Dyspnea 11% 5%

9% 4%

Edema 10% 4%

Mucositis 10% o

Vomiting 5% 3%

Systemic Infection 10% 7%

Pneumonia 4% 3%

Decrease in LVEF “8%* o

CHF 4% o

Hyperglycemia 80% 75%

Elevated SGOT 34% 36%

Elevated Alk Phos 79% 94%

Elevated LDH 32% 30%

*includes two cases of CHF

● 9182

Twenty-six additional deaths occurred since the filing of this supplementalNDA: 12 deaths on
the M+H arm and 14 deaths on the H arm. Reasons for death were not provided. The total
number of deaths for patients on this study is 142 (73 on the M +H arm, 69 on the H arm).

Seventy-six new adverse events g~ded as 3/4 were reported (66 on the M +H arm, 10
on the H arm). The majority of these events were hematologic or laboratoryabnormalities.
The tables below show adverse hematologic and non-hematologic events of any severity, and
are derived from sponsor’s Table 2. Reviewer Comment: At the ODAC Meeting (9/11/96),
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the sponsor indicated that 54% of patients on the M+H arm had h ANC <500, 11% had
neutropenic fever (no specific definition provided), and 4% had a platelet count < 50,000.

Table 34. Hematologic Adverse Events (Any Severity)

Hematologic M+H H-
Adverse Event q=l12) (N=113)

Leukopenia 87% 4%

Neutropenia 79% 3%

Tiwombocytopenia 39% 7%

Anemia 7s% 39%

Table 33. Non-Hernatologic Adverse Events (Any Severity)

Non-Hematologic M+H H
Aciverae Event (N=112) (N=113)

Nausea 26% 8%

Fatigue 34% . 14%

Aiopecia 20% 1%

Anorexia 22% 14%

Constipation 7% 2%

Dyspnea 15% 8%

Edema 30% 14%

Stomatitis 8% 1%

Vomiting 11% 5%

Infection 17% 4%

Decreased Cardiac Function 18% o

Congestive Heart Failure 2% 1% ...

Impotence/Libido 7% 3%

Steriiity 5% 3%

Hyperglycemia 31% 30%

Elevated Transaminase 20% 14%

Elevated Aik Pbos 37% 38%
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● Additional Information .

There is no new safety informationrelated to dose, no new informationon drugdrug
interactions or long-term adverse events. A spontaneouspost-marketingreport from Japan
(15day report to FDA, 96-05-0071) stated that a 36 year old female with acute lymphocytic
leukemia had received an accidental intrathecalinjectiofi-of 15 mg of mitoxantrone and
developed lower extremity paralysis.

● Summary and Conclusions

The additional safety informationpresented in this update is consistent with the safety profile
of mitoxantrone previously reportedin the original fding of “thissupplementalNDA. Survival
remains similar for hormone-resistantprostate cancer patients treated on the pivotal phase 3
trials, CCI-NOV22 and 9182, regardless of treatmentassignment.

/,”
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9. ODAC Meeting (9/11/96) .

Efficacy results for hormone-resistantprostatecancerpatientsenrolledon the two open-label
controlledtrials comparingmitoxantronepluscorticosteroids versus corticosteroids alone are
shown below. P values are given for those mmparisonsthat approachedor achieved statistical
significance. Selected disease-specific qualityof life meakures showed consistent trends in favor
of the combinatio~ but differen&s bet&en &atment arms were not statistically significant.

.,

CCI-NOV22 9182
Eftlcacy
Endpoint Mitoxantronel Mitoxantrmd

Prednisone Prednisone Hydrocortisone Hydrocortiaone
N=80 N=81 N=119 N=123

mlliativeResponse Rate 21 (26$@ 10 (12%) NA NA
(1”Criterion) p=O.029

dliative Response Rate 28 (3574) 17 (21Y.) NA NA
(1”+ 2“ Criteria) JJ=O.055

NPCP Response NA NA 54% 47v0
@Vls+ stable disease)

Response Duration 207 57 NA NA
‘+ 2“ responders, days) p=o.0007

PSA 27% 5% 13% 5%
Reduction p=o.oll p=O.051

(WA decrease z 75%) (PSA decrease z 80%)

Tme to Progression 168 62 218 122
(all patients, days) p=o.0001 P=O.0654

(@n inten8ity/analgeaic we) (NPCP criteria)

Survival 339 324 334 359
(median, days)

(Reviewer Comment: For the CCI-NOV22 trial, the response duration and TTF have been re
calculated; Tables 29 and31 of this review list the corrected results.)

Question 1. Usually pain assessments are bliided since pain scales are sensitive to small changes.
that may or may not be due to the treatment of interest. In the CCI-NOV22 trial, palliative ‘-”
response was defined as a 2-point decline on a 6-point pain intensity scale with stable analgesic
use lasting z 6 weeks. Do you agree that this 2-point improvement in pain intensity in patients
with hormone-resistant prostate cancer is clinically meaningfid when measured in an unblinded
setting?

The primary reviewers, Dr. James Krook and Dr. Howard Scher, stated that the lack of blinding
in this trial dld not adversely tiect the findings and that a 2-point improvement in pain intensity
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measured on a6-point scale was clinicallymeaningful in the study population.

Dr. Richard Simon asked for clarification with respect to the patients on the P arm who later
crossed over. A total of 48 patients crossed over to M+P. Thirty of these patients had
progressed on P priorto crossover, while 18 patientshad stabledisease priorto crossover. The
mediancycle of crossover was 5 cycles for both progressedandstable disease patients

Dr. Simon also suggested that the 18 stable disease patients should be censored at the time of
crossover for the TTP analysis. The FDA analysis had considered these patients M treatment
failures if they ultimately progressed after crossover, a more conservative approach. Dr. Simon
was not certain his suggested method would change the TTP analysis much.

Dr. Simon also suggested that time trends analyses for pain intensity and analgesic use for
individual patients on the P arm be petiorm~ comparing patients who crossed over to M+P with
those who remained on the P arm.

The vote on Question 1 was 9 Yes, ONo.

Question 2. In the two trials, progressionwas measuredusiig dfierent criteria. Do you agree
thatthe TTP resultsbased on NPCP criteria trial) supportthe TTP resultsin the CCI-
NOV22 trialwhich were based on worseningpain andincreasinganalgesic requirement?

Concerns were voiced regarding the incomplete nature of the study report. Over 75’%of
the QOL data was available for submissio~ but the remaining data was missing due to dMiculties
in reaching patients by phone to obtain follow-up.

Dr. Krook asked about petiormance status on study. Drs. Nicholas Vogelzang and PIMp
Kantoff, representing stated that performance status scores were collected for each
cycle but that only baseline data were submitted to the NDA. They stated that on study
performance status scores could be provided to the FDA but they could not comment on how
complete this dataset was,

Dr. Sirnon stated that the sponsox’spresentation of mean analgesic use scores was “inadequate”
and suggested that time trends analysis of analgesic use and pain intensity scores for indkidual
patients on the two treatment arms be performed.

.,

The consensus of opinion was that the trial was supportive of the CCI-NOV22 in that it
confirmed the acceptable safety profile of the mitoxantrone + corticosteroid combination in

/ ~-resistant prosta&camX r pat]ents. _However, the study was sufficiently different
from the CCI-NOV22 “trialin terms’of primaq endpoints and their definition so that it could not
be considered supportive in terms of efficacy. However, it was pointed out by several members
that none of the findings of the study went against the CCI-NOV22 trial, and that there
were trends favoring the mitoxantrone + corticosteroid combination over corticosteroids alone.
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Dr. Justice asked if the phase 2 trial of rnitoxantrone + prednisone (CCI-NOV1 6), that was
conducted prior to the CCI-NOV22 trial and which pilotedmanyof the QOL scales used in the
latter trial, could be considered supportive. ODAC members responded in the negative, viewing
this trial ~ exploratory, unblinded, and uncontrolled.

The vote on Question 2 was OYes, 9 No. v. —

Question 3. Given the known toxicities of mitoxantrone (especially myelosuppression and
cardiotoxicity), does the combination of mitoxantrone plus corticosteroids offer net clinical
benefit to patients with hormone-resistant prostate cancer?

ODAC recommended that FDA perform additional analyses suggested by Dr. Simon with
regard to crossover patients on the CCI-NOV22 to confirm that they had, in fact, received an
adequate course of treatment with corticosteroids alone. It was recommended that the sponsor
submit to the FDA any additional data from the study that was available, particularly
analgesic use and performance status scores on study. FDA was to perform additional time
trends analyses on analgesic use and pain intensity scores for individual patients on this study.

Assuming that the findings of the CCI-NOV22 trial held up and that the QOL data from the
study did not negate the first study, the committee recommended approval of the

rnitoxantrone + cmticosteroid combination for hormone-resistant prostate cancer.

The vote on Question 3 was 6 Yes, 2 No, 1 Abstaining.

...

./,”
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10. FDA Requests for Information (9/18/96) .

In order to address the clinical and statistical concerns of ODAC members raised at the
September 11, 19% meeting, FDA made the following written requests of Immunex
Corporation.

,. —.
● Fax Transmittal of 9/18/96

A. CCI-NOV22

1. Time to progression: We appreciate Dr. Rubin’s efforts thus far to show that the statistical
difference between the two treatment arms is highly significant despite “worse case”
assumptions. However, the TTP amlysis that is to be written in product labeling must
accurately reflect protocol-specified deffitions of progression (as outlined in Section 10.5 of
the protocol). Thus, for patients who do not progress by pain intensity or analgesic use,
radiologic progression or requirement for radiotherapy were to have been used by investigators
as criteria for progression. As per our conversation with Dr. Rubin on 9/17/96, a TTP
analysis based on protocol specifications of progression was forthcoming.

B. 9182 Trial

1. Please provide an update on the status of the study: what data are now available
that were not at the time of the origiml filing, what data will be forthcoming in the near future,
etc. Please submit any additional data that may have become available with regard to a)
response evaluations, b) times to progression, c) analgesic use (Listing 13), or d) pain intensity
(SDS Pain Item 2, Listing 20). Please submit baseline and on-study performance status scores
for all patients. A complete, fwl study report for 9182 should be submitted to the
NDA when it is available.

2. In the interest of time our statistical reviewer, Dr. Tony Koutsoukos, will be performing
the time trend amlyses for analgesic use and pain intensity for individual patients on the two
treatment arms, as suggested by Dr. Richard Simon. We invite Dr. Rubin to join him
collaboratively in this effort.

Reviewer Comments: In order to address Dr. Simon’s concern about the length of treatment
received on the two arms of ke CCI-NOV22 trial, Dr. Koutsoukos plans to fi-rther assess the”
time to response for patients on each of the two treatment arms using Kaplan-Meier plots,
evaluating primary responders only, as well as all responders. In addition, he will assess times
to crossover for patients on the P arm, comparing those who progressed prior to crossover
with those who had stable disease prior to crossover. The primary data required for these
analyses was submitted in the original filing and did not have to be requested at this time.
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● Fax Transmittal of 10/9/96 .

We are requesting clarification of your response (on 10/4/96) to FDA’s Question A (faxed
9/18/96) regarding the calculation of TTP for patients enrolled on the CCI-NOV22 trial.

Comparison of the lTP for non-responders listed in th~ original report (Listin~with lTP
data listed in Listing 1 (10/4/96) revealed changes in an additional 8 patients. These patients
are: ..

Subject No. Treatment Group Original Report Current Analysis

P 41 69+

P 75 11+

P 41 84+

P 123 86+

P 42 1%

P 149 149i-

P 70 70+

P 108 108+

For each patient whose TTP has changed from that originally reported in the NDA, please
provide a brief explanation for the change. In particular, please address:

a) why a patient who had progressed according to LMng 10 in the original report is now
listed as censored (M+P arm: ;Parnl:# *

.; and

b) the disparate ‘ITT data for progressed patients (M +P arm: ,Parrn:
d/, an

-\ -- * .,. ..

Reviewer Comments: In order to address Dr. Simon’s concern about the length of treatment
received on the two arms of ke CCI-NOV22 trial, Dr. Koutsoukos plans to further assess the”
time to response for patients on each of the two treatment arms using Kaplan-Meier plots,
evaluating primary responders only, as well as all responders. In addition, he will assess times
to crossover for patients on the P arm, comparing those who progressed prior to crossover
with those who had stable disease prior to crossover. The primary data required for these
analyses was submitted in the original filing and did not have to be requested at thk time.
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9 Fax Transmittal of 10/16/96

We are requesting clarification of your response (on 10/11/96)
10/9/96) regarding the calculation of TTP for patients enrolled

-.

.

to FDA’s question (faxed
on the CCI-NOV22 trial.

*
1. For patient , please provide the reasdn. c&le for ‘&iginal and current T’Tl%ihlations.

42. For patient , using reason code A, should the date of progression be 9/22/94 rather
than 7/13/94?

3. Patien~ a responder by secondary criteria, progressed by CT scan in cycle 5 (per
CRF) but did not progress by PPI or analgesic score. According to protocol section 10.5.2,
evidence for progression of existing lesions at any time was to be considered progression.
Why is radiologic information not being utilized in this case, or for any other patient who is
not a primary responder? Please identify any additioml patients that may have been censored
for TTP in the current analysis who also had radiographic evidence of progression prior to
assessment of progression. Please provide the dates of radiographic progression, and a
calculation of TTP based on these dates for comparison to your current TTP analysis.

/’
,,
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11. Additional Analyses .

The following analyses were performed to address ODAC’S concerns raised at the September
11, 19964meeting. Most analyses were performed by the FDA or the sponsor independently,
with the exception of there-calculation of the lTP endpoint for the CCI-NOV22 trial which
required a joint effort. v-

9 Were patients on the P arm given adequate treatment prior to crossover?

This analysis was carried out by the FDA medical reviewer. The median cycle of response for “
patients on each treatment arm (prior to crossover) was similar:

I Patient Group I No. of Patients Median Cycle of Resqmse (range)

I M+l% 1“Responders !
21:

I 4(3 -lo)
1

1 M+P: 2 Responders ! 7 ! 4(3-8)
1

I P: 1“Responders I 10 I 4(3-6)
1

I P.2*Responders I 7 I 3(3-6) I
*excludes patients #68 and 75 wit.bresponse durations of Odays

A total of 48 patients on the P arm crossed over to the M+P arm. Of these, 30 patients
progressed on P prior to the crossover; the median cycle of crossover for this group was 5
(range 3-16 cycle@. Five patients (17%) subsequently achieved responses on M+P after a
median of 4 cycles (range 2-5 cycles).

Eighteen patients crossed over who had stable disease on P. The median cycle of crossover
for this group was also 5 (range 2-12 cycles). Four patients (22%) achieved responses on
M+P, all at 3 cycles. (Note: these responses were not included in the calculation of response
rate for the M+P arm since they occurred after crossover.)

The FDA statistical reviewer performed time trend analyses for pain intensity (prior to
crossover) for the 48 crossover patients compared to 22 patients who remained on the P arm.
The two-sided t test p wdue (0.012) was in favor of the patients who did not crossover. Time
trends for pain intensity for the 18 patients with stable disease prior to crossover were
compared to the 22 patients who did not crossover. Again, the two-sided t test p value (0.05)
was in favor of the patients who did not crossover. These findings are consistent with the idea
that worsening pain was the primary reason for crossover. (See Dr. Koutsoukos’ review for
details.) ,

/

Reviewer’s Conclusions: Patients who progressed on P and those with stable disease on P
had similar median treatment durations prior to crossover, and similar response rates to M+P
after crossover. Patients who had stable disease on P appeared to have worse pain intensity
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scores over time compared with patients who dld not crossover. ‘Note that response rates after
crossover appear to be lower than the 35% response rate for patients on M+P as tiltial
tmtment. This lower response rate correlates with the lower number of mitoxantrone doses
delivered after crossover (see Section 4.13 of this review). Des@te this, overall survival for
crossover patients (12.7 months) was similar to that for patients initially treated with M+P
(11.3 months).

#-

● R~lcuiation of Tree-to-Event Eridpoints

At FDA’s recommendation, the definition of progression as outlined in Section 10.5 of the
CCI-NOV22 trial would be utilized to calculate response duration and ‘ITT, rather than the
sponsor’s “worst case” assumptions. A tabulation of ‘ITP in days for all patients was
provided by the sponsor, confirmed by FDA, and included in the Appendix. It compares
the TTP as reported in the original submission, in the sponsor’s submission of 10/9/96 (faxed
10/1 1/96), and in the current analysis. Explanations regarding how and which criteria were
used to determine progression are provided for each patient. The following rules have been
applied in the current and final analysis.

1. Primary responders were declared progressed using pain intensity or analgesic use criteria
or clinical evidence of worsening disease if the latter was noted before meeting pain intensity/
analgesic criteria. Subjects with no evidence of progression by pain intensity, analgesic
criteria, or other clinical criteria were censored at the date of last follow-up. This rule was
generally followed in all analyses.

2. The remaining patients (including secondary responders, patients with stable dkease or
progression as the best response) were declared progressed using pain intensity and analgesic
use criteria only in the original submission. In the current analysis, clinical criteria are also
used. Again, patients with no evidence of progression by pain intensity, analgesic use or
clinical criteria were censored at the date of last follow-up, regardless of the reason for study
discontinuation.

3. In the protocol, progression by pain intensity was defined as an increase of one unit on the
pain intensity scale relative to the “best” previous value maintained for two consecutive visits.
In the original submission, a ‘best” score could occur at any time, including times following
the cycle at which the pain intensity criterion is beiig assessed. In the current analysis, the
“best” score is restricted to any time prior to assessment of the pain intensity criterion. ‘

4. In the protocol, progression by analgesic score was defined as an increase of > 25% in
analgesic score relative to the ‘b@” previous value maintained for two consecutive visits. In
the original submission, analgesic scores were compared to baseline rather than best score. In
the current analysis, analgesic scores are compared to the best score at any time prior the
assessment of the analgesic score criterion.
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5. Fourteen patients had only one pain intensity cycle reportal ih the database. In the original
analysis, these patients were assessed as missing, i.e., not evaluable for TIT. In the current

d

analysis, four o these patients are censored at day 20 (end of cycle 1) for the calculation of
TIT (patient on the M+P arm and patients on the P arm). The
remaining ten patients are progressed on clinical criteria.

6. In the original submission,all patientson the P arm without evidence of pain intensity or
analgesic scare progression prior to or after crossover who crossed over were treated as
progressed at the time of crossover. In the current analysis, patients who did not prograx
prior to crossover using pain intensity or analgesic score criteria were censored.

7. In the original submission, if a patient progressed after crossover, then the progression
dates after crossover were used to determine TIT. In the current analysis, patients who
crossed over were declared progressed prior to or at the time of crossover, or censored at the
time of crossover.

The table below lists the final outcomes for each patient enrolkxi on the CCI-NOV22 based on

Criterion for Progression
Treatment Arm

I I
Censored*

Pain Intensity Analgesic Use Clinical/RTReq’d

M+P 15,22,40,41,63, . 4,122, 126, 21,51,92,95,98,
1“Respondem 102, 103, 107, 111, 135,142 150

114

I M+P I 10, m
I

74
I

104,151
I

44,54
2° Remondem

M+P 8, 16, 18,23,37, 5,26,35,38,88, 2,20,31,52,57, 9,32,50,68,70,
Ml others 46,49,97, 113, 108, 116, 124, 137, 61,66,67,72,83, 75,77,79,82,

119, 125,143, 152, 139, 145 84,89,99,120,
157 138,146,155,161

*At last pain intensity determination or at crossover

the current analysis. Patients are grouped as 1) primary responders, 2) secondary responders,

79



or 3) all others. Patients shown in boldface type had a change in TI’P from the original
submission. For patients on the P arm who were censored at the time of crossover, the cycle
of crossover is shown in parentheses. Ckrly, inclusion of clinical criteria has a major impact
on the calculation of TIT. Reasons for progression (i.e., pain intensity, analgesic use, or
clinical criteria) were similarly distributed across treatment arms, however the number of
censored patients was higher on the M+P arm than on the P arm (17 or 21% vs 11 or 14%).

Four serious disease-related outcomes as des&ibed in the sponsor’s table (submitted 10/18/96)
are summarized below. For spinal cord compression and fracture, patients are included from
the original study report and from the 4-month safety update. Taken together, this preliminary
information suggests that spinal cord compression and fractures occurred less frequently on the
M+P arm.

Dkease-Related M+P
Adverse Outcome (’N=80) (J81)

SpinaI Cord Compression 84,89,99 12,17,43,59,65,101,110, 117

Fracture 2 3, 2s, 30,109

Radiation Required 4,20,52,67,84,99,126, 135 3,17,30,101,110,134

Thus, the revised time to event endpoints for patients enrolled on CCI-NOV22 are:

Median Time to Progression (All Patients)

Treatment Ann Treatment Failures Median (@W) Log-rank P-value

M+P (N=80) 63 131
0.0001

P (N=81) 70 69

Median Response Duration (Primary Respondem Only)

Treatment Arm Treatment Failures Median (days) Log-rank P-value

M+P (N=21)* 15 229
0.0009

P (N=1O) 8 63

*excludes patients #68 and 75 with respmse durations of Odays

,/
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Median Response Duration (Primary and Secondary Responders)

Treatment Arm Treatment Failures Median ((hlyS) Lo&rank P-value

M+P (N=28)* 20 169
,- 0.0004

P (N=17) 14 57

*excludes patients #68 and 75 with response duratio~ of Odsys

● ‘1”1’Pby Baseline Analgesic Use on the 9182 Trial

The sponsor calculated the median TIT for patients grouped by baseline analgesic use,
confirming the reviewer’s calculations as shown in Table 19 in Section 4.23 of this review. In
addition, the median TI’P was reported for the subset of patients on non-narcotics at baseline
vs. those on narcotics at baseline. No statistically significant differences between arms were

/ noted.

Median Tme to Progression by Analgesic Requirement at Baseline

Non-narcotics at Baseline Narcotics at Baseline

Outcome
M+H M+H

(N=M (&4) (N=47) &4s)

Treatment Failures 11 15 22 26

Median (&yS) 491 109 189 1s6

I Log-rank P value I 0.6636 I 0.3078 I

● Quality of Liie Assessments on the 9182 Trial

After the ODAC Meeting, the sponsor contacted the Central Office to inquire about
updating the database for the 9182 study. stated that the most recent update of the

database was provided in February 1996, that the next update will not be prepared until mid-
1997, and that the Final Study Report would not be ready until 1998. The sponsor agrees to
submit the Final Study Report to the sNDA when it becomes available. -

The database provided to Immunex in February 1996 served as the basis for the “
original sNDA submission. However, information on performance status and weight
contained in the database were not analyzed by the sponsor or submitted to FDA since that
data was not viewed as relevant to’confirm the endpoints of the pivotal CCI-NOV22 trial. At
the suggestion of ODAC, FDA r&quested and received this additional data on 10/4/96. These
findings are summarized below. The sample size of this trial was based solely on survival
differences between the two treatment arms. Tbe sponsor does not believe this trial is
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adequately powered to show significant treatment dlfferences”in performance status,
weight change, analgesic use, and/or pain intensity.

In the . database, follow-up values for analgesic use, weight, and performance status
are reported by “time periods” rather than cycles, with a period corresponding to a variable
number of cycles. Reviewer Comment: Comparison ‘was made with available CRFS and data
listings for analgesic use, performance status and weight. For a given time period, the
intervening cycles were determined and the single relevant scorehlue recorded for the period
was listed for each cycle. For example, a 3-month time period would translate into 4 cycles,
say cycles 3-6. If analgesic use for the period was recorded as a “4” (regular use of
narcotics), then this was recorded as the analgesic use for cycles 3-6.

The database used for the original sNDA submission contained baseline and at least one
follow-up value for weight and performance status for 83% of patients, and baseline and at
least 2 follow-up values for 43 % of patients. According to the sponsor, missing data appear to
be due to dropouts, so that future updates are not expected to provide much new information.

Performance Status: Baseline performance status was O-1 in 85% of patients enrolled on this
study. Thus, analyses of PS were conducted to assure that chemotherapy with mitoxantrone
did not negatively impact the performance status of patients while on study.

For analysis of “best improvement in PS”, only patients with a baseline PS >0 were included
(N=55 for the M+H arm, N=65 for the H arm). For patients on the M+H arm, the mean
baseline PS was 1.25 and the mean best PS was 0.89. For patients on the H arm, the mean
baseline PS was 1.23 and the mean best PS was 0.74. Similar findings were reported for
patient subsets on any analgesics or on narcotics at baseline. There was no statistically
significant difference between the treatment groups in mean best change from baseline PS or
mean best percent change fkom baseline PS.

For analysis of “maximal worsening in PS”, all patients with available data were included
(N=98 for the M+H arm, N= 102 for the H arm). For patients on the M+H arm, the mean
baseline PS was 0.70 and the mean worst PS was 1.56. For patients on the H arm, the mean
baseline PS was 0.78 and the mean worst PS was 1.57. Similar findings were reported for
patient subsets on any analgesics or on narcotics at baseline. There was no statistically
significant difference between the treatment groups in mean worst change from baseline PS or
mean worst percent change from baseline PS.

Weight: For analysis of maximum weight gain or maximum weight loss, there were 100
evaluable patients on the M+H arm”and 101 on the H arm. For patients on the M+H arm,
the mean weight gain on study was 2.6 kg while on the H arm the mean weight gain was 2.2
kg. Similar findings were reported for patient subsets with or without analgesic requirements
at baseline. There was no statistically significant difference between the treatment groups in
mean best weight gain from baseline, or mean best percent weight gain from baseline.
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For patients on the M+H and H arms, the mean weight loss on study was -2.5 kg. Similar
findings were reported for patient subsets with or without analgesic requirements at baseline.
There was no statistically significant difference between the treatment groups in mean worst
weight loss from baseline, or mean worst percent change from baseline. -

Analgesic Use: The following analysm were conducted using those patients who required
analgesics at baseline (N=61 for each arm). For all 61 patients on the M+H arm, the man
best percent change in analgesic level was -17% compared with +17% for patients on the H
arm (p= 0.014). For the patient subsets on non-narcotics (N=21 for the M+H arm, N=23
for the H arm), the mean best percent change in analgesic level was -21% vs. +72% (p=
0.006). No significant differen= between treatment arms was noted for the patient subsets on
narcotics. Reviewer Comments: This information adds to that which the sponsor presented
previously in the sNDA and at the ODAC meeting, i.e., mean analgesic use scores for the two
treatment arms over time (see sponsor’s Figures 4 and 5 in the Appendix). The FDA
statistical reviewer has performed time trend analyses for analgesic use for individual
patients and has shown a trend in favor of the mitoxantrone + corticosteroid arm that
was not statistkdly signifkant. See statistbl review for further deta”~.

Pain Intensity and Frequency: In the ;trial, two 5-point scales were used to evaluate

pain intensity and frequency (SDS Pain Items 1 and 2) at baseline, at 6-week intervals, and at
the end of study. The mean best per cent change in pain frequency for patients on analgesics
on the M+H arm was -24% (N=38) vs -10% on the H arm (N=39, p= 0.093). There was
no statistical difference in mean best per cent change in pain frequency for the subset of
patients on non-narcotics at baseline or for the subset on narcotics at baseline.

The mean best per cent change in pain intensity for patients on analgesics on the M+H arm
was -14% (N=37) vs +8% on the H arm (N=38, p= 0.057). There was no statistical
difference in mean best per cent change in pain intensity for the subset of patients on non-
narcotics at baseline. For the subset of patients on narcotics at baseline, the mean best per cent
change in pain intensity was -20% on the M+H arm (N=24) vs +10% on the H arm (N=25,

p= 0.024), a significant result.

The percent of patients with a l-point fall in pain intensity was 36% for patients enrolled on
the M+H arm (N=36) compared with 15% for patients on the H arm (N=39, p= 0.041).
For the subset of patients on analgesics at baseline, 48% of patients on the M+H arm (N=25)
had a l-point fall in pain intensity compared with 23% on the H arm (N=26, p= 0.065). “
There was no statistical difference in this endpoint for the subset of patients on non-narcotics at
baseline or for the subset on narcotics at baseline.

,’

Reviewer Comment: The FDk ~tistical reviewer has performed time trend analyses for
pain intensity for individual patients and has shown no signitlcant differences between
treatment arms. See statistkal piew for further details.
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12. Reviewer’s Conclusions and Recommended Regulatory Action

A major challenge facing the treatment of advanced prostate cancer following an initial
positive response to androgen suppressive therapy is the development of hormone-resistant
progressive disease. Development of new therapies has been hampered, in part, by the
inherent difficulties that arise in the assessment of objdtive response in patients with disease
progression. Most patients develop progressive bone metastasis for which radiographic
assessment is often unreliable. The rate of disease progression is generally slow, with new
lesions or symptoms occurring only intermittently. Changes in tumor markers may not always
correlate with disease response. If a new agent is myelosuppressive, it may be poorly tolerated
due to the patient’s advanced age, bone marrow involvement by tumor, or receipt of prior
radiotherapy to bone-marrow containing areas. These factors, taken together, may limit drug
delivery.

Extensive evaluation of antineoplastic agents in the 1970s and 1980s provided insufficient
evidence that these agents could produce significant objective regressions or prolong survival.
However, reduction in bone pain was observed although the impact of chemotherapy on
patients’ quality of life had not been adequately addressed. Moreover, chemotherapy added
toxicity. These considerations lead to the initiation of a Canadian multicenter phase 2 pilot
study (CCI-NOV 16) evaluating pain intensity and analgesic use in patients with pain related to
advanced hormone-resistant prostate cancer. A 33% palliative response rate was observed in
27 patients receiving the mitoxantrone + prednisone combination despite scant objective
evidence of disease regression. This finding lead to the development of a randomized
controlled trial in Canada (CCI-NOV22) comparing treatment with mitoxantrone + prednisone
to prednisone alone in this patient population. Palliative response rate was the primary
endpoint.

A second randomized controlled trial mmparing mitoxantrone + hydrocortisone with
hyclroc.ortisone alone was conducted in the US by the This trial was designed with
sumival as the primary endpoint. While the two randomized trials are inherently different in
the manner in which critical efficacy endpoints were defined, each contributes important
efficacy and safety information for patients with hormone-resistant prostate cancer receiving
the combination of mitoxantrone + corticosteroids.

Both trials required and documented castrate testosterone levels in all patients at study entry.
The CCI-NOV22 trial required that eligible patients have symptomatic progression, and “’
assmsed these patients for response based on reduction in pain intensity and analgesic use.
Progression on this trial was based on worsening pain intensity, analgesic use, clinical criteria,
or requirement for radiotherapy. h contrast, the trial did not mandate that patients
have disease-related symptoms t6 be eligible. Standard National Prostate Cancer Project
(NPCP) criteria were used to assess disease response and progression.

Several questions remain regarding patient eligibility on these trials. Specific criteria defining
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hormone-resistance were not delineated. Details of prior hormonal therapies were not
provided, including the duration of administration of each agent, response to prior therapies,
and the sequence with which agents were administered. The latter is particularly important
when assessing the impact of antiandrogen withdrawal responses, since these occur following
total androgen blockade, not sequential androgen blockade. If and when antiandrogen
withdrawal responses were monitored, the specifics of how this was accomplished were not
provided (i.e., was progression documented by serial PSA levels over time, etc.).

In the evaluation of treatment success in hormone-resistant prostate eaneer, reductions in pain
intensity and analgesic requirement, and improvements in daily functioning and quality of life
are important goals. The magnitude and duration of the palliative response as defined in the
CCI-NOV22 trial are certainly promising findings. However, we have little information
regarding other bone-related complications which may have been positively affected by
treatment, for example, a redueed need for or delayed timing of palliative radiotherapy for
pain control, or a reduced incidenee of spinal cord impression or pathologic fracture. Taken
together, the sponsor’s most recent safety update and TIT analysis (listing reasons for
progression) suggest that spinal cord compression occurred in 4% of patients on the
mitoxantrone + prednisone arm compared with 10% of patients on the prednisone alone arm.
However, there were no reports of spinal cord compression on the study. Reports in
the literature suggest that up to 10% of patients with advanced prostate carcinoma develop
cord compression due to extramural metastasis, more commonly with higher-grade and later
stage disease. Is the lower incidenee of spinal cord compression on the mitoxantrone +
prednisone arm of the CCI-NOV22 trial due to treatment success, patient selection, or under-
reporting?

With regard to patient selection, additional evidenee suggests that patients enrolled on the two
randomized trials were better prognosis patients at the time of study entry. Contrast the
favorable baseline performance status scores, median times to disease progression, and overall
median survival times approaching one yair in these studies with the corresponding findings in
earlier phase 2 trials (CCI-NOV16 and CCI-NOV14).

Finally, information is also lacking on the potential mechanism(s) by which the combination of
mitoxantrone + eorticosteroids relieves pain in patients with hormone-resistant prostate
cancer. No biochemical evaluation of adrenal androgens was undertaken nor was investigation
of androgen-receptor gene mutations feasible in these studies. No references in MEDLINE
could be found linking mitoxantrone to markers of new bone formation, to cytokines
associated with bone resorption, or to histologic changes within bone consistent with healing.

● Recommended Regulatoq Action

Approval is recommended for an additional indication for NOVANTRONER (M.itoxantrone for
Injection Concentrate) in combination with eorticosteroids for the palliative treatment of
pain related to advanced hormonerefractory prostate cancer. Approval is based upon
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significantly higher palliative response rates, response durationahd time to dismse progression
among patients who received mitoxantrone + prednisone compared to those treatedwith
prednisone alone in a randomizedcmtrolled trial, CCI-NOV22. Pilot phase 2 data from a
multicenter trial (CCI-NOV16) are deemed supportive. A second randomized controlled triaI
conducted by the (9182) defied efficacy endpoints differently, but nevertheless
demonstrated an improvement in lTP and reduction in ‘halgesic use that favored rnitoxantrone
+ hydrocortisone over hydrocortisone alone. Taken together, the totality of evidence supports
approval for the indicated population. The r&ommended dose of mitoxantrone in this
combination is 12-14 mg/m2 every 21 days. Lawdose corticosteroid regimens that have been
given concurrently with mitoxantrone are prednisone 5 mg bid orally, and hydrocortisone 30
mg q AM and 10 mg q PM orally.

In the CCI-NOV22 trial, a primary palliative response was prospectively defined as a 2-point
decrease in a 6-point pain intensity scale that was associated with a stable analgesic use score
and was maintained for at least six weeks. Patients on the mitoxantrone + prednisone arm had
a 26% primary palliative response rate (VS12% for patients on prednisone alone, p =0.029)
lasting a median of 229 days (VS63 days, p= O.0009). A secondary palliative response was
defined as a 50% or greater decrease in analgesic use associated with stable pain intensity, and
lasting a minimum of six weeks. An overall palliative response rate (defined as primary plus
secondary responses) was achieved in 35% of patients randomized to mitoxantrone +
prednisone compared to 21 % of patients randomized to prednisone alone (p= O.055). The
median duration of overall palliative response for patients randomized to mitoxantrone +
prednisone was 169 days compared to 57 days for patients randomized to prednisone alone
(p=O.0004). (Calculations are based on FDA’s assessment of palliative response which
excluded patients as primary responders on the mitoxantrone + prednisone arm

rsince the response duration for these patients was zero days.)

Time to progression was defined as a l-point increase in pain intensity, or a >25 % increase in
analgesic use, or evidence of disease progression on radiographic studies, or requirement for
radiotherapy. The median time to progression (for all patients) was 131 days on the
mitoxantrone + prednisone arm (VS69 days on the prednisone alone arm, p= O.0001). No
survival difference was noted between the two treatment arms.

A second randomized clinical trial, 9182, compared mitoxantrone + hydrocortisone
with hydrocortisone alone in hormone-resistant prostate cancer. There was no difference
between the two treatment arms with respect to the primary endpoint, survival. Disease “-
r6qmnse and progression were evaluated using standard NPCP criteria. There were 10 partial
responders on the M+H arm compared to 2 partial responders on the H arm (response rate
8.4% vs 1.6%, p= O.018). The m~kn time to disease progression (defined using NPCP
criteria) favored the combination (218 vs 122 days, log-rank p= O.0654). This finding may
have been driven by the favorable time to progression noted for the subset of asymptomatic
patients (no analgesic requirement at study entry) who received the combination.
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Approximately 60% of patients on each arm required analgesics-at baseline. Analgesic use
was measured in this study using a 5-point scale. The best percent change from baseline in
mean analgesic use was -17% for 61 patients with available datzton the mitoxantrone +
hydrocort@me arm, compared with +17% for 61 patients on hydrocortiscme alone (p= O.014).
A time trend analysis for analgesic use in individual p!tients also showed a trend favoring the
mitoxantrone + hydrocortisone arm over hydrocortisone alone, but was not statistically
significant.

Pain intensity was measured using the Symptom Distress Scale (SDS) Pain Item 2 (a 5-point
scale). The best per cent change from baseline in mean pain intensity was -14% for 37
patients with available data on the mitoxantrone + hydrocortisone arm, compared with +8%
for 38 patients on hydrocortisone alone @= O.057). A time trend analysis for pain intensity in
individual patients showed no difference between treatment arms.

There was no difference between treatment arms in baseline performance status, in best
performance status achieved on study, or in best per cent change horn baseline.

In clinical practice, assessment of pain intensity on a 6-point scale was simple, did not require
use of lengthy questionnaires, and could be repeated frequently. However, pain intensity
should not be used alone. Reduction in pain intensity is only meaningful when analgesic use
has remained stable (or decreased) during the assessment period.

There were no unexpected toxicities reported for the hormone-resistant prostate cancer
population or in the sponsor’s post-marketing database since mitoxantrone’s approval in 1987.
The principal toxicity was myelosuppression (neutropenia). Decreases in LVEF and cases of
congestive heart failure occur. Patients with pre-existing cardiac disease, or who have
previously received anthracyclines or mediastinal radiotherapy should have regular monitoring
of LVEF. The recommended maximum cumulative dose of mitoxantrone is 140-160 mg/mz,
although patients have tolerated higher doses with careful monitoring.

The relief in disease-related pain observed with the mitoxantrone + cmticosteroids
combination outweighs the potential toxicities and results in meaningful palliation of patients
with advanced hormone-resistant prostate cancer.

.,.
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APPENDIX

NOVANTRONER (Mitoxantrone for Injection Concentrate)

NDA # 19-297, Supplement S-014
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Figure 19 – QOL – OVERALL QUALITY OF LIFE

(MEAN OF SUBJECTS OVER TIME)
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‘~(:1”–2B–1996 10:23 FROM 2Ej6 223 t3468 TO 13E1594L%198 P.01

Send to:

From

IMMUNEX “
CORPORATION

ImxnunexBuilding -51 university Stmex Seattle, Washington 98101

> REGULATORY AFFAIRS/QUALITY ASSURANCE
FACSIMILE ~VER SHEET

she v~ Proiectlvlatmmr Dakx oCtO& 8.19962
Oncolo ~ Fax: ) S94Q198 -——

Number of Pages (including cover sheet) -11-

MESSAGE:

Leslie,

Attached please find a copy of the final table for TIT for all patients in trial NOV22 as requested by
Dr. Koutsoulms from Abbe Rubin by telephone on 10/23/96. The table combines the answers of
the nxponse to the 10/W96FDA request (analysis conducted 10/3!96;submittedto FDA on
10/11/%) andthe 10/18/96 analyses anddocumentsall of the changw from the original fbg to
‘he analyses submittedon 1(Y11/96 and on 10/18/96.

We intendto submit the attachedma@rial f-ly to our unapprovedsupplementwithinthenext 1
week. Pleaseprovide the table to Dr. Koutaoukos and Dr. Beitz for theirinformation.

If you have any eornments or coneems regardingthis response, please eontaet me at your
convenience.

Sincerely,

MarkW. Gauthier

.’

,“



I Report 10/$ll!Jel
Treatment Subject Days Days

Group Number Reason (h& Reaaon G&

P

M+P

P

M+P

M+P

P

P

M+P

M+P

M+P

1
,

P

P

P

P

MIP

M+P
i

P

M+P
.— —..

P

M+P

46 46
.—

39+ 39+

missing 20+

270 270

63 63

146 146
—

65 65

63 63

42 350+
A A

42 141
A A

147 147

62 62

77 56+
D c

I
I 1 I

TO 13a1S94E1498 P.@2

I 1
Analysis- Explanation
10/18/96 . (Dare of Res~nse givHI m

Days
FDA)

46 pfOSTCSWJby PPf.

53
–-——

Originally cenaomd at last

,- avtikble PPI same. Subj~
taken Off CtUdy & to vectcb~

. .
( 10/1 S/96).

270 Pfwmiscd by radiotbcrapy
mhmmtt.

63 Progfwsd by UlalgcsiG acorc.

146 ~&=sod by PPI.

65 bsnxed by PPI

63 PKoiwwd by PPI

350+ Grtsored since subject never
mtkfied criteria for ~EiM
(10/1 1/96).

161 Pmgresscd by WI (lWI 1/96).

147 ~ by PH.

62 Pmgnxsed by PpI.

56+ !hbj-t p~ usiox
and-c am-e in Cycle 6 but

~sd ova in Qc]e 5
(10/1 1196).

84 84 84 ti81eased by UM@siC scum.

224 224 224 tiucossed by PM.

42 42 42 hwessed by PPI.

missing 20+ 14 Originallymiaging9ioee only 1
qc~- Cold Cumpremion.
requiredMdiotttempy
(10/1S/96).

42 42 42 RO~Od by PIT

132 ‘ .---—
132 132 bsaed by PPI.

70+ 70+ fg originally Cemored =1 [act

SV*lC WI score. Pm@ssive
diacaac, increase in pain, subject
tO rcccive Iadi**py m

1 1 I
aearu censored

I 1 sactum (10/1 W). -”

1 WOvidwl ~ r-pow- to 1WW96 FDA t%x,analyaiu was actually run on 10/306. Page 1

..
.

.—— . .



OCT-2&199b 1EI:24
FROM 206 223 GJ468 TO 13915941349f3 P.EI3

I I I ~r~gtnal~ I AtsalysIs” I I 1

I Report
Treatment

10f9196~ Analyais*
Subject Exp[anatjonDays Days

Group Number
10/18/96”

Reason we Keason w
(DatcofRegwse givento

Days

M+P
FDA)

175+ I75+ 175+.—. . ~ at lasI PfJI.

M+P 133 133 133 ~ by PPI

M+P 44
,.

44 44 Prn&Wd hy WI

P 51 5! 51 f’w==od by PI%
P 43 66+ 53

M+P

I
P

I
P

l+-

rM+P

FM+r

P

I
M+P

i-

P

M+P

t==---

.marss C’awored

r

—

t-+-k-b ICknsmdattime ofcroasovmti
analysis (lCVll#6). Patbolq$c
fractureof&h rib (lO/lW@._

suiwistx BUKliUC(10/11/96).
41 69+ 69 GIMOlsd at ti= of Causaom in

A c analysis (10/1 U96). W’orseaing
bone acsm,new bone ksions
(10118/96).

42 t 42+ .f~+ Ckigiaal& ~ 0[ k

126 126 126

missing 20+ 14

42+ 42+ 89

1 I

126+ I 1X5+ 126+

T
1 I

62 I 62 I 62
1 I

140
I 140 140

56 I 56 I 56
1 1

42 42 42

aV8ihbICPPI Scorn Sam ~
bcflm (NM 1/9(5)

mi==J w m.

OriginaUy missing since only ]
Cyck Pathologic traclure,

-qw’andradiotbempy
bti Eht htaIIWUs(10/1 S/96).

@i.naUy cen$omd at M

available WI. fnawsc in pain,

subject died doe to disease

Ptogre4sion on 10/17/91
JIO/lS/96).

GnsOJ’Uiat last m.

Subject pmgxmti by PPl in
CyCIc5 but Crossedover m
QCIC2(lCY11/96). Incnsased
ltqatolmcgalybym~ “
~JO/18/96).

hjpe$$ed by PPI

~&s=@ by iMdgCJiC smre.

OXif@ally missing since only 1
cycle lnmased bqmtomc@y.
WO~~ pain, subjecthkelt
Offstudy (10/llW6J

PqV’-Uf by PPI.

Pmgnxsed by nnatgcsic score

‘ Providut in r~c to 10EV96 FDA fax, attolyia wos aotudly run on 10f3196 Pagu 2



TO 13El1594049EI P.g~

tJr]glnal- Analy6t8*
10/9/961

Days
Keason ~

56

Anslysis@ I ExplanationReport
Days! Treatment

Grous)
Subjec
Numbe Reason (x&.

56P
—. —

M+P

M&P

P

P

-:----147 i47

‘- 14R Pfn&ewil hy PIT

105 Subject originally ptogfcsd
after Crossover using analgesic
score dative to baselinq now

PfWWWd by analgesic acme at
Cycle 6 relative 10 hetr

I4!l 14R

147
B

10s
B

10missing 20+ OriginaUy missing since only 1
cycle. Spinal cod compression
w@td sufgefy, Ukn off Study
(10/18/96).

Cuuored at last PH.266+ 266+ 266+

105rM+P

P

M+P

42

A

105+

c.
Cenaotaf at rim of Crossoverin
analysis (lWI l&6).
Worsening pelvic x-ray
j10/18/96).

Rogrcssed by PPI.

CMginnlly missing since only 1
Cyck Pmgm6tion of

puhonafy mela9tase9
(10/1 8/96).

CulsoRd at time of Cmsaovetin
anaIysis (10/11/96). Worsening
of bone scan and p?lvic x-ray

JIO/18/96).

Progmcsed by PH.

63

miming

63 63

P 20 ! 14

p: 8248

A
99+

c

7070M&P

M+P

70

missing 20+ 20+ Originally missing. Ccnsomd at
Day 20 in MdySiS (loll U96).

Gnsorrxl at last PM.

Originally ecmofcu at kit m.
ROglWSiVC di9&l.W, cervical

@t ~Uit’iftg radiotherapy
(311w2-3/lb/Yz) ( lwlwY6J-

Progswed by PP1.

M+P 105+ 105+

36+

105+

M+P 36+ 36

81

139+

P 81 81

M+P 41 ,“ 139+
A

$1s

censored at law PPI (lW1 1/96).
A

118P

1(10/3/Q6).

.lCUtil censored Pa& 3



r

--.-A-L “--- l-.wlA>Y4L44yt3 P.05

JJxpIanatlon

(htc of Response giveo to
FDA)

Progressed by ~.

tiginally censored at lastWI.
Prqmsaiw dkmse, incread

Pad sub@t taken offstasdy
j10/18/96).

OsigistalIy missing since onIy 1

eyclc. Rogrcsaive discaae in

liver and @tC leading to death
JIO/18/96).

~cati by MM&SiC score.

~Y mtsoml at lastPP1.
Worsening pa@ new metmasq *

[0 ribs (10/1$/%).

Clrkinally cmsorc.dat last PH.
S@@ died duetodisease

P= ion (10/18/96).

Rogreswd ~ ana~~sic scosc.

Analysis=
10/9/96[

Days
Reason Code

I
‘ Treatment lQl18!96

DaYs “Grossp

P

M+P
--t--++

41
—- .. ___ ..

84+

41
..

96

& *-

P 20+
..

37

58

91+

d%

55

90

58P 58

P 91+ 111

BA+P 42+ 53

P 5555

M+P
—.

P

90 90 Prowc4 by PPI.

GWJWCIat time of crossover in

analysis (10/1 1/96).

Wxscskg bonr scan in spine
(10/18/96).

Originally censored at last PFL
spinal cold Compm.sslonIcstdmj

to death (Iwls/96).

originally CalsoXd at last m.
Regressive discW2 bone scan
findings worse (lfw3/96).

Originally censored at laQ PPI.
mti~ di~~, i~ ~
paim worsening x-my fsndmgs,
Suticu squired radiotherapy
(10/18/96).

Censored at last PH.

41
A

21+

308+

42+

231+

226

73+

84+
c

84

P 21+ 21

308+ 308M+P

M }P 42+ 42

231+M+P 231+

P 226 226 Originally pfogmscd at

uwsover. Ptogmsxd by
cvi* Of tumor progrcaaion

(10/3/96).

Censored at last PH.M+P

P

73+ 73+

49

170+

49

170

Progressed by analgesic score.

M+P

-____L_
originally Cmaomd at hat PPI.
Pfogrcssive disea~ increase in
pain, worsening x-ray findings,
mnrmw metamu.es (I W1W96).

L

means censored Page 1



13@1594@4g8 P.06

rTreatment Subjec
Numbe

Original” AnaIyslg*

1019196J

Days
Report Analy8is*

10/18196 “
Days

86

ExpIastation
Days

Reason Cnde
(Date of Response given to

FDA)

Subject progv’essed by PPI in
~Ck 7 but czossd OVOC in

cycle 5 (10/1 1/96). Worsen.iqg
bane SCmand PCiViC X-IUY

J1OI1W96)

Ragmssed by analgesic SCOIW.

f=KoNd at tait-PPi.

Group

P

Reason Code

i 28 86+
A c

,.

106 106 106,,M+P
—. I n

63+
I

63+
I

63+M+P
, ,

48 I 48 I 48P Pmgrcscd by analgesic acarc.

Ccnsofcd at last PH.M+P 2X8+
!

218+
I

218+

Sutqccc
b was ermnewsly

~-PwIscss~*CyCk6in
Lasting 11 and Ctcclamd
progressed at Qcle 4 by WI
score prior to Sccandq
response on Listing 10.
Curreatly. Subject ~ is
accumcly pmgmralbymat
Cycle 11 (10/306).

Censored at last PH.

Progmssrzlby PPi

P 75 I 232 232

.
21+ I 21+

i+-

21+

35

42
A

21+

—

—

.

.

.

35
I

35

P

E

M&

M+P

COOScmdat rim of aos60ver in
nn~lysis (?0/1 1/96).

Censored at fast PPI.
--=-l==

21+
I

21+
,
I

21+ OKiginatlyccnsorcd at last PH.
Subjectdkd dne to disease
jJrO&resaiOn(10/1 &#6).

Originally amsosed at last PPL
Progressive discs* increase in
pain, spinal card compression
required radiotherapy an

10/23/92 (10/18/%).

Ccnaoxd aclassm.

M+P

P

P

)

105+ 105+ 112

105+

42

A

105+ 105+

63+ 84

c

Ccnaorcd at Cydc 4 in current

analysis (lW1 1/96).

Worscrung boncsamaod

lumhas Spine x-ray (1Wl@6).

Subject originally progsecsed
afkr cromanzr using ~~)c
score relative to tmsclinc, now
tXO& by analgesic score at
Cycle 5 mlativo to tit
(10/11/96).

I

1

P 182 ,

B
84 84

B

- ccnsorcd Page 5
Pmvidcd in response to 1ofY/Yb FVA fax, analysis was aemally run on 10/3/96.



TO 13~1594Ei4g8 P.@?

,

Orlglnal” Ati=lysis=
Report

Treatment Subject
~0f9196~ Anml Ya~s*

Days Explanation
Group N~-btr

Days lo f18196
(Datc of Response given coReason We Reason MC Days

M+P 105+
FDA)

I05 105 Rogrcssed byann@ic scoreB B ~lative CObest in mmdyaia

10/11EJ6 (Originally cenm

M+P

P

P

M+P

P

P

M+P

“P

M+P

M+P

M+P

P

P

M+P

M+P

9. Skt! SdSUiVC[0 bSSCH~ in
Original ~yua)

23+ 23+ 23,. originally ~ atksst~
Subject wi- d~ ~

PfQ&?CSSiWdisease docu~
by h4RI (1W1W96).

63 63 63 Fhgtwsti by analgesic. scorn.

42 196 196 Subject prvgrewti ~
A A

-l&SiC SCO18 it! nnnlyqi~

(10/11/96).
663+ 663+ 663+ Qmo!’cd at but PPI.

84+ 84+ 84 ~@~IY ~ at last ~.
Worsening bone ~n,
vmlrscrsissgx-say of lU* a@
thoracic spine (10/1~.

missing 20+ 20+ o riginally missing si~ only 1
CyCk. Now ~Ofd at &y 20

(1 0[3/96).
210+ 210+, 210+ -Orod as lass Pm

43 106 106 %XWSCC!by PPI - at Cycle
A A 6 in On~y& (~wl 1/96).

56 140 140 ~ _by PPIat~ie7in
A A

am lySiS (1 WI 1/96).

237+ 237+ 237+ - om.dat last PPI.

91+ 91+ 131 Origillauy~~~p~.
Pro8n%aivedisease.subject
=qlu“d radiotbcrapyon right
hip (1W18196).

.

84+ 84+ 84 m ‘Oaliyansomd at ISSII?PI.
Wo~% W, subjcet taka ‘-
off study (lwlgl%).

23+ 23+ 23 Gi ginnlly ansomd at last PPI.
spina1wrd compression at T6.,’
lcqu”SledUgcly ald
M.o therapy ( 10/18f’96).

266 266 266 Ro grusut by PPI

301 301 301 P1-w’esd by PPl
1 I I I I- Censored

Pags 6‘ t-rovidcd k rceponw to 10/9/96 PDA f- mmlysis was !IcNally run on i 0/3/96.



TO 13B1594Q49EI P.08

rTreatment

Orlgtual”

Report
Days

Kcason tie

Analy#t8-

10191961
Days

K-n w

Analysis*

10118/96

Days

114

I%xplanatioh

(fhtc Of Rcspow ~VM tO

FDA)

CCnaOmdsince sub~ *V=
6aticfi0daritmh for pXU~LUiOfI

[10/11/96). Progressive dim
by boncscanonzzS.Ez3,
incmaacd pclnc mass

~10t18/96).

Subject
NumberI Group

M+P 49
A

I541
A

. .

. .

42
A“

324

P 42+ 42+ G31SOd ~ tigC Of~er in
malysis (10/1 U96).c

324

420

P
—

—

—

—

—

324 Progressedby analgesic scorn

M+P

M+P

420 420 progressed by PPL

Fmarcssd bv analgesic score.

Proglmlscdby PPI.

46

49

46 46

P 49 49

Originally mmsoredat kissPM.
Spinal cord curnprcssion
requiredmdiothcmpy and surgery
[10/18/96).

Rogre.tsodby PPI.

originally Ccnsorcxlat last Pm.
_CtiVC umpathy due to
progressive diacasc, subject
lSkC!tOff StOdy (W18EJ6).

Rogrwed by PPl

’20+P 2020+

M+P
—.. —

P

249

26+

249
—.——

26+

249
— —

63

M+P 86 86 86

350

—

—
M+P 350

missing

350 Pqresscd by PPI.

Originally missing since only 1
cycle. Worseaing pain awl
b~~topcth. subject
taken off study (10/l&%5).

Prog.lesscd by analgesic score.

Dr@ally censored St hut Pm.
Spinal cord compression, -
ahjrf? tskm nff study

~10/18/96).

Progressd by PPI at Cycle 7 in
anaIysi6 (10/l 1/96).

Progrcmcd by PPI.

20+P 15

M+P 49 49 49

P 42+ 42i- 42

—

—

—

—

—

—

43P 127 127
A A

M+P 42 42 ‘ 42

M+P 133+
A

133 Ccn60rui since mbjcet never

sati8ficd criteria for progression
(lWI 1/96). Wonicniag bone
9CIUI,N@!Ct takc!n Off Stdy due
to progrcwivc disease by bone

scan findings (1 W18/96).

49
A

L_
Page 7mans ccmorcd

A-rovidcd in rcaponsc to 10/9/96 FDA Fax, nnnlysis wm actually run on 1013!96.



LJL ! ...J . _ .L1.’d{ I-MJrI 206 223 L34GB
TO

13B1594Et49f=J P.09

I I I Original* 1 An=lysis* I I

I Report 10/9/961 Anmlygis*
Treatment subject Days

Explanation
Days 10118196 - (Date of RisspoM given toGroup Number RmtI Code Reason CodC Days

P
PDA)

149 149+ 149+ Censored at time of crossovm al
c c

CYclC 8 (10/1 1/96).
334+ 315 315 Originally censored. now

1

=.-L

-=-t--

P I
1

-4
M-P

P

P

I
P.

P

P

P

%

M+P

M+P

f-
P’W==d by bone scan
(10111/96).

41 441 41 PIut?===d by PPI.

169 169 169 ~e~sd by tif!@C score

43 43 43 Pf%!==i by PPI.

439 439 439 ~c~ by tiO-y

twimmoat

86 86 86 ~ by PH.

126 105 105 Oligiaaiiy prqp.ssed at cycle 7

tobe~ativc rc~~
misciq Cycle 5. CurrctWy, p

FDA mvtcwtx, progress@ by PPI
at ~ck 6 (10/3/96).

147 147 147 Progrtxmcdby -c ~~m.

21 21+ 21 O@ludly” p~ at

~vw at cycle 2.
w-g pti end anal~ic
score. subject CroaW.i OWX

( 10/18/96).
35 35 35 mm=d by PPI.

70 70+ 70
c c~ Stti~mOf ~ov~ in

c %dC 5 (10/1 1/96). Worr.cnjftg
baI& CCXIIaqrj x-ray in ~~m.
ribs and Ucivis (l&18&).

44 44 44 ~m=d by PPI.

42 63+ 42 Cimotcd at Cycle 4 in analysis
A A (1W1W6). Re@~

‘-y f~- ~~jve ‘“
bone lesion, subject taken off

studY (IW1W96).
451 45i 451 ~ by ?SdiOthC~y

mulfsmmt t.

44 65 65
A “ -~&Y~IatCpk4i.

A analysis {10/1 1/96).
84 84 84 ~essed by analgesic score.

missi~ 20+ 17 CMginaIIymissing since O* 1
Cycle. progressive disease,
bmin metsstascs by CT scan

1 I 1 I( 10/18/96).
41Kans cm~~

Page 81 Yrovided in response to 10/9/96 FDA fhx. anaJysts was acrually run on 1W3/96.



l-cl 13E1594E1498 P.10
‘-

I I 1 0ri6!nml* I Amnly Bf&” I I

I
Report 10/91961 Ana IysIa*

Treatment
Explanation

Subject Days
Grnnp

Days 10/18/96
Number Reaxm Code Fkw.ou Cvdc

@k Of Response ~Vm CG
Day9

FDA}1
M+? I

--+

P

P

M+P I

-=---l-
-Q-L

M+P I

--t

M+P

P

=3P

P

M“+P

M+P I

=+

M+P

P

P

--t

M+P

=+

P

M+P

42 42 J 42 a- by =t~lC sCOm.
—-——

missing 20+ 20+ Originally missing since cxdy 1
cycle Now censored at Day 20*-
(10/3/96).

42 21+ 21+ Gnsored at time of CSossoverin
A , c analysis (10/1 J/96).

179+ 179 179 -Y ~. Cufrtrltly
~ by cheat X-W
(10/3/96).

42 181 181 progressed by PM (1W1V96).
A A

86 86 86 PrOglcssd by analgesic score.

42 42 42 , ~ by ~ctiC score,

32+ 32+ 32 Originally censored at last PH.
subject takelroff study due to
lllcrcascinpa.in( IW1W96).

missing 20+ 20+ Originauy missing since only I
cyck Now ccnsomdat Day2n
(10/3/96).

42 42 42 Pmgcuaed by PPL
—

I 05 105 105 Progresad by PPI.

374+ 374+ 3741- ccYla&datla4t PPL

219+ 219+ 184 originally ccnamed at last Pm
P&w kaiost W bunt W,

Wofsating x-rays. off study on
7/2(n94 due to progrcsaive

disease (laltlf%).

168 168 168 Progmsscd by PPI.

>4 54 54 &O~$ed by ~.

237 216 216 oIigiMuy progrcased by m -

B B when analgesic score compared
to Mseliw when compared to
best, get CyCIc 11 (10/11/96). _

missing 20+ 8 OsiginaUy missingsinceonly 1
cycle. Subj=tukcn off study
dt!cto tin mesacrasaby scam
(10f18/96).

108 108+ [08+ Ctmsomd at time of cro~vcr at
c c Cycte 6 (l@l l@6).

42 160 160 Pmgrcssed by PPt (10/1 lEM).

amccmsored Page 9
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Supplemental New Drug Appliwtion-Novantrone@
NDA 19-297 08/05/0171

Im.munex Corporation

9.411

9.412

9.413

. “9.414., . .

@mulcte Resnom+&

Complete normalization of bone scan and normalizauon of
tumor markers. Tumor measurement will be performed on two

consecutive three ,~eek evaluations(at three Weeksand SLY
weeks). If at any time a CR is obse~ed. two additional.
consecutive evaluauons must be perfomoed =md demonstrate CR
status. ~,
PartM R- Onsc.

AS no uniformly accepted criteria for response in bone scans
exists. bone scans will be serially assessed to evaluate
pmpr siorL and tumor reduction in bone-only patients will be
chara%rized by PSA “Response of PSA wl.11be consUtuted by
decrease of 80% or more of pretreatmentvalue confirmed by
repeat test at least Wlce over a 6 week period. Performance
stable or improved. Tumor measurement W be performed on
two consecutive three week evaluations (at three weeks and six
weeks). If at any time a PR Is obsenfed. two additional.
consecuUve evaluations must be performed and demons&ate PR
status.

Stable . .

Neither response or progression and stable or improved
performance status.

~= Ssioix - . ... . . . . .
.-::, .. . . . .

,- E~tier a PSA increase at week “6.of >100% of the baseline PSA
vslue, confkmed by repeat determination and/or deterioration

.. ...1-.of performance status of >1 level and/or worsening bone scan--- ‘:.
, ~.as” evidenced either by increasing intensity of two or more... .. . . . . . . ... . ... . .’

lekions or -tie’ap@xance of two or more new lesions. If there is
discordance beween the PSA and the tumor response (i.e.
normalization. or decrease of PSA and growth of evaluable or
measurable disease) the patient will be considered to have
progressed. A decreased performance status of >1 level as sole
evidence of progressive disease should be discussed with the
study chair.

9.5 Urmvaluable Tumor Response: All evaluable except the following

9.51 If follow-up disease assessment is not performed. tumor response is
unevaluable.

9.52 If a patient who has received treatment has not experienced disease
progression. early death. nor satisfied the criteria for complete response,
partial response. regression. or stable disease. response is unevaluable.

9.6 Simultaneous progression and regression of mcasurable lesions or other indices of
response will be called a m.bcedresponse and scored as disease progression for the
p~s- of this study.

9.7 Performance Statqs @S}

PS will be ‘assessed using the following criteria. Normal performance =0:
Decrmsed performance but ambulatory=l: Increased time in bed. less than 50% of
day=2,: Increased time in bed. more than 50% of day=3: Totally bedridden=4.

13
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Nov I 3 =

Pharmacology and Bioph~aceutics Review

NDA: 19297/SEl-014 Submission Date: May 10, 1996
“19297/SEl-014(B2) October 31, 1996

Type of Submission: supplemental NDA ‘-

Generic Name: mitoxantrone

Formulation: injection

Sponsor: Immunex Corp.
51 University Street
Seattle, WA 98101-2936

Reviewer: Gene M. Williams, Ph.D.

This supplemental NDA is for the use of NOVANTRONEO as palliative therapy in
hormone-refractory prostate cancer.

No item 6 submission was made at the time of s-NDA filing. At our request the
sponsor has provided Iitera@e information, and data from the original NOVANTRONE”
NDA, that allows the NOVANTRONE” labeling to be updated. This review is the update of
the labeling.

The Clinical Pharmacology section of our revised NOVANTRONE” package insert is
provided on the following page of this review. Our request to the sponsor for information and
the current NOVANTRONE” package insert are attached.

In addition to revision of the Clinical Pharmacology section, we recommended that a
“hepatic impairment” section be added to the DOSAGE AND ADMINISTRATION portion of
the label. Our recommendation was heeded and the below, authored by the medical officer and
ourselves, has been added to the label:

,

Hepatic Impairment: For patients with hepatic impairment, there is at present no
laboratory measurement that allows for dose adjustment recommendations. (See
CLINICAL PHARMACOLOGY, Special Populations: Hep@”cImpairment) “

.



1.(

0’.9

0.8

0.7

0.6

0.5”

0 .4-

0.3-

0 .2-

0 .1-

—
‘1’imeto Disease Progression

Patients Requil. ~ Analgesics at Entry--- 1
1
,-,

1-.
I

- 1

\

I

I

i
!

.

.. . \

L-.
t

~-----1
1

I.-1
1
I.t
1
~
,------

:
8---------------,

[
!-----

f
----------,

I
L----- ------------------------------------- ------- .

--,

f

+
I
~
1

i. . .--------------------------- ,

I

:
I

!
~

~

.

). O-l
I I I I I I I

o 50 100 150 ’200 250 300 350

‘i.
Progression Time

Treatment ‘M+H

‘ ‘~
400 450 500 550 600 650 700

(days)
---------- ~ ~my



’15

Figure 4

STUDY 9182
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CLINICAL PHARMACOLOGY
.

Mechanism of Action
Although its mechanism of action is not filly elucidated, mitoxantrone is a DNA-reactive agent.
It has a cytocidal effect on both proliferating and non proliferating cultured human cells,
suggesting lack of cell cycle phase specificity.

,.

Pharmacokinetics
Pharrnacokinetic in patients following a single ‘intravenous administration of NOVANTRONE”
can be characterized by a three-compartment model. The mean alpha half-life of mitoxantrone is
6 to 12 minutes, the mean beta half-life is 1.1 to 3.1 hours and the mean gamma (terminal or
elimination) half-life is 23 to 215 hours (median approximately 75 hours). Pharmacokinetic
studies have not been performed in humans receiving multiple daily dosing. Distribution of
mitoxantrone to tissues is extensive: steady-state volume of distribution exceeds 1,000 L/m2, and
tissue concentrations of rnitoxantrone appear to exceed those in the blood during the terminal
elimination phase. In the monkey, distribution to the brain, spinal cord, eye, and spinal fluid is
low. In patients administered 15-90 mg/m2of NOVANTRONE” intravenously, there is a linear
relationship between dose and the area under the concentration-time curve. Mitoxantrone is 78°/0
bound to plasma proteins in the observed concentration range of ; ng/rnL. This binding
is independent of concentration and is not affected by the presence of phenytoin, doxorubicin,
methotrexate, prcdnisone, prednisolone, hepar@ or aspirin.
Metabolism and elimination: Metabolism and elimination of mitoxantrone following
NOVANTRONE” administration are not well characterized. 1l% or less of the rnitoxantrone is
recovered in the urine, and 25% or less is recovered in the feces, within five days after drug
administration. Of the material recovered in the urine, 65°Ais unchanged drug. The remaining
35V0is comprised primarily of a mono- and a dicarboxylic acid derivative and their glucuronide
conjugates. These carboxylic acid metabolizes are not DNA-reactive/cytocidal, and their route of
formation is unknown.

Special Populations
Gender: The effect of gender on mitoxantrone pharmacokinetics is unknown.
Geriatric: The effect of old age on mitoxantrone pharmacokinetics is unknown.
Pediatric: The effect of young age on mitoxantrone pharrnacokinetics is unknown.
Race: The effect of race on mitoxantrone pharmacokinetics is unknown.
Renal Impairment: The effect of renal impairment on mitoxantrone pharmacokinetics is
unknown.
Hepatic Impairment: Mitoxantrone clearance is reduced by hepatic impairment. Patients with.,
severe hepatic dysfimction (bilirubin greater than 3.4 rng/dL) have an AUC more than 3-fold that
of patients with normal hepatic fimction receiving the same dose. No laboratory measurement
that allows for dose adjustment recommendations for patients with hepatic impairment is
available.
Drug Interactions: Pharmacokinetic studies of the interaction of NOVANTRONE” with
concomitantly admistered medications have not been performed. The interaction of
mitoxantrone with the human P450 system has not been investigated.
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DIVISIONOF ONCOLOGYDRUGPRODUCTS

REVIEWAND EVALUATIONOF PHARMACOLOGYANDTOXICOLOGYDATA
Original,Review(No. 1) of SupplementSubmission

sNDANo.: 19,297 ,.

SupplementNo. S-014..

Date(s)of Submission: 6/10/96

Informationto be Conveyedto Sponsor:Yes (x), No ( )

Reviewe~ DianaWroblewskiGiorgio,Ph.D.

Date ReviewCompleted: W9196

SponsoC ImmunexCorporation
51 UniversityStreet
Seaffle,Washington98101-2936

Dmg Name: Novantrone@(Mitoxantronehydrochloridefor injection)

ChemicalName: l,4-Oihydroxy-5, &bisU2-[(2-hydroxyethyllamino]ethylj
amino)]-9,10-anthracenedinedihydroohloride

Structure:

o NHCH2CH2NHCH2CH20H

w

;0

● 2HCI

OH O NHCH2CH2NHCH2CH20H
.,

MolecularFormula:

MolecularWeight

RelatedlNDs/NDAs/DMFs:

Cn H2sN4OW2HCI
.{’

/ 517.4

IND
IND
NOA19,297”(Lederte) ,
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sNI)A19,297

Class:

Indication:

Routeof Administration:

ProposedDose:

Previous Reviewer(s):

Studies Reviewedin this NDA

Antineoplasticagent topoisomeraseII inhibitor

In combinationwithcorticosteroids,Novantroneis indicatedas
initial chemotherapyfor treatmentof patientswithprostate
cancer, after failureof prim~ hormonaltherapy. In addition,
in oombhation withother approveddrug(s), Novantrone“S
indicated in the ititial therapyof aoutenonlymphocytic
leukemia (ANLL)in adults,includingmyelogenous,
promyelocytic,anderythroidaouteleukemia.

Intravenous

12-14 rnghr?,administeredas a short intmvenousinfusion
every 21 days.

Ching-LongJosephSun,Ph.D.
David Richman,Ph.D.
Dm Y. Lee-Ham,Ph.D.

None

.,’

.
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sNDA19,297

StudiesPreviouslyReviewed:

Antit= Activity:

Bbuse leukemia system.
Mouse solid-tumor system.
Mc@hanism of Action.

Pharmacokinetics: =th in animal &d human.

~creticn. ,,
Dlstributlm.
Plasma level.
14etabolism.

l’oxicoloqy and Pathology:

Mouse, LD50.
Rat, LD50.
Rat, single dose 1.V. toxicity and eff act a rat myocardiua.
~. single dese 1.V. toxicity.
Fknlcey, single dose 1.V. toxicity.
Rat, daily for me month toxicity.
~, X5, I.V. tcdci~.
Dog, x14 I*V. toxicity.
~. ~~ 9 day recovery, 3 cycles toxicity.
Fknkey, XS. 1.V.
Mcnkey, X14, I.V.
Monkey, oncq/21 days, 2 cycles 1.V. -
I&m, I.V., oslca/21 days for X2 mmths.
~, 30 weeks I.V. intermitted dosing.
M2nkey, 44 weeks I .V. interxaitten dosing.
Rabbit, 21 weeks I .V. intarnutten dosing.
Dog, 1.V. toxicity int-itten dosing after ~orubicin.

Genetic toxicity:

Microbial mutagenicity.
d

Unscheduled 11~ synthesis.
SLst~ &cmatid ~ge.
Fkmse lyr@ana test.
Cell transformaticci.
-t Qmgenetics.
lXminant lethal test.

Re@oductive Toxicol ogy and Teratology.

Care ‘mogenicity:

Mouse. , ‘“
mt .

3
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sNDA 19,297

MisceWmeOUS Stu3ies. .

*icztl bxicity, rat and rabbit.
~ irri-tion, rabbit.
~ sensitizatim, guniea pig.
=inatiui toxicity, dog.
~ti activity

COMMENTSON PACKETINSERT

in vitro. ,.

-.

. .

4



.
..*

sNDA 19,297

RECOMMENDATIONSTO BECONVEYEDTO SPONSOR:
.

This NDAis approvable,providedthat the packet insert is modifiedas indicatedabove.

DianaWroblewskiGiorgio,Ph.D.
Pharmaoologi.sVToxiwiogist

Original NDA 19-297
Cc. Ht%-150Diiision File

/J. DeGeorge/PharmacologyTeam Leader
/J. Beitz/MedioaiOlfioer

- L. Vaccarics.o.
PIPf@y

ID.Giorgio/Reviewer

./”

/
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NDA#: 19-297

1 Review and J?valuatloq
. .

.

NOV.7 1933

ti p~e ~ Trial of Mitoxantrone PIUSLow-Dose Prednisone Versus Low-Dose
Prednisone for Symptomatic Hormone-Resistant Prostate Cancer

Applicant: Immunex

Name o Drtwf : Novantrone (Mtoxantrone Hydrochloride Concentrate for injection)

Ind cati ion: Hormone Resistant Prostate Cancer (HRPC)

.
cuwnts Reviewed : Volumes 9-17, and 19 of submission dated May 13, 1996, Volume 1

of submission dated October 4, 1996, and Volume 1 of submission dated November 4, 1996.

Med ical Review er: Julie Beitz, M.D.

TICAL ISS~ .

CCI-NOV22 Study:
1) The sponsor has defined and analyzed a secondary criterion for response, Criterion 2: “a
50% or more decrease in analgesic score without increase in pain intensity”. This criterion
was not prospectively defined in the protocol.

2) The interim analysis plan specified by the protocol k not clear to this reviewer. The
sponsor did not provide details about the interim analysis plan (design, methods, nominal
significance a-levels, etc. ) No adjustments of the significance level have been made for interim
look at the data.

3) Duration of response (pain relief) was measured from the start of therapy to progression
(instead of from the beginning of relief to progression).

4) The sponsor did not provide any formal longhudiml analyses (i.e. GEE or Laird/Ware -
methods, etc.) that could be used to assess time trends on the primary endpoint and on the
quality of life data. Even though these are somewhat exploratory, they provide important
insights regarding the pattern of m@ing data and sources of potential bias. This reviewer
performed a longitudinal data analyses on PPI and analgesic scores. The results are
included in an addendurn to this review.

1



Study 91$2 .

1) The sponsor did not provide any details about the interim amlyses results specified by the
protocol. No adjustments of the significance level have been made for interim looks.

In Section 1 we give a brief background on Novantrone., -Section 2 contains a description
(Section 2.A. 1), the effkacy results and analyses (Section 2. A.2), and the summary (Section
2.A.3) for the Canadian study (CCI-NOV22 study). In addition, Section 2 contains a
description (Section 2.B. 1), the eflicacy results and amlyses (Section 2. B.2), and the summary
(Section 2.B.3) for the STUDY 9182. Section 3 contains the conclusions and
recommendations regarding this application. Electronic data files were provided for all the
pivotal studies by the Sponsor. Safety data analyses would be included only in the Medical
Review.

There are 3 Attachments with tables and figures referenced at the end of this review.
Attachment 1 contains Reviewer’s Figures 1-10 for both studies. Attachment 2 contains
Sponsor’s Tables 2,3, and 15-17, and Sponsor’s Figures 6-20 of the CCI-NOV22 study.
Attachment 3 contains Sponsor’s Tables 3-7, 9, 12-32, and Sponsor’s Figures 1-3 of the

study.

1) BACKGROUND: In this NDA the sponsor seeks approval of Novantrone for the
treatment of patients with symptomatic Hormone-Resistant Prostate Cancer. Mitoxantrone is
approved for the treatment of acute myelogenous leukemia, and has been studied extensively in
the treatment of lympho~ metastatic breast cancer, and other solid tumors in the United States.

This submission contains two reports of multicenter, prospective, open-label, randomized
Phase III studies. The objective of the first study, CCI-NOV22 study, was to assess
improvement in pain defined by a 6-point pain scale (PPI, for present pain intensity) with no
increase in analgesic score and no evidence of disease progression in patients with
hormone-resistant prostate cancer (HRPC) treated with Mitoxantrone +Prednisone versus
Prednisone alone. The objective of the second study, STUDY 9182, was to compare
the survival of HRPC patients with Mitoxantrone+Hydrocortisone (M+H) to a control group
treated with Hydrocortisone (H) alone.

2) IEKXUPTIOhJ OF M’UDIEL .

.,
.

rmone—~

QW!x

Study Design: This study was apulticenter(11 Camdian centers), prospective, open-label,
randomized Phase III study with central randomization and stratification according to baseline
ECOG performance status (O, 1 versus 2, 3). One hundred and sixty-one subjects were
enrolled; 80 subjects were randomized to the M +P (Mitoxantrone +Prednisone) arm and 81

2



subjects were randomized to the P (Prednisone) arm.
subsequently crossed over to receive Mitoxantrone.

Subjects wi~ symptoms that could not be relieved by

Forty-eight subjects (59%) on the P arm

analgesic administration or locoregional
radiation therapy were to be enrolled. Subjects were to be randomized to receive
Mitoxantrone plus Prednisone or Prednisone alone. All*subjects were to begin taking
Prednisone 5 mg po BID. Subjects who had received Prednisone for no more than 2 weeks
prior to study entry were eligible. Subjects randomized to the M +P arm were to receive
Mitoxantrone 12 mg/m2 by IV push every 3 weeks, to a maximum cumulative dose of 140
mg/m2. Subjects achieving a subjective response were to continue on Prednisone alone if they
had reached the maximum cumulative dose of Mitoxantrone. If disease progression occurred
after stopping Mitoxantrone, treatment could be restarted if a multigated angiogram (MUGA)
scan or echocardiograrn showed a normal LVEF, and could continue as long as subsequent
MUGA scans performed after every third cycle of treatment showed a normal LVEF.

Subjects randomized to the P arm were to be crossed over to receive Mitoxantrone at the time
of symptom progression. Optioml crossover was permitted for subjects randomized to the
Prednisone arm who had SD for six weeks.

Concomitant Therapy: Prochlorperazine at a dose of 10 mg po was recommended as
antiemetic therapy. Treatment with Metoclopramide and/or Lorazeparn was permitted for
more severe nausea. Use of Dexamethasone or similar steroids was not permitted.

Subjects with prior orchiectomy were to have discontinued any anti-androgen treatment prior
to entry into the study. Subjects without prior orchlectomy were to continue therapy with one
androgen antagonist. Treatment with Flutamide alone was not considered to provide adequate
androgen suppression.

Use of analgesics for symptomatic relief was permitted. To provide an accurate estimate of
baseline analgesic use, entry into the study for subjects who required an adjustment in
analgesic dose was to be delayed for a minimum of one week following stabilization of
analgesic requirements.

Radiation therapy was to be completed at least four weeks prior to study entry. A requirement
for radiation therapy after entry into the study was considered as evidence of disease
progression. Subjects randomized to the M+P arm who had disease progression and required--
radiation therapy were to be removed from study. Subjects randomized to the Prednisone
treatment arm who had disease progression and required radiation therapy were to delay
crossover to the chemotherapy trea~ent arm for a minimum of four weeks from the time of
completion of radiation therapy. .

Selection Criteria: Subjects with a diagnosis of prostatic adenocarcinoma documented either
by biopsy or by a combination of clinical features consistent with the diagnosis of prostate

3



cancer and elevated prostatic acid phosphatase (PAP) or PSA were eligible for participation in
the study as further defined by the criteria below.

Inclusion Criteria:

● Metastatic or locally advanced (T4) disease with ~ymptoms that included pain.
● Hormone resistance defined by progression or recurrence of disease despite standard

hormonal therapy (orchiectomy, diethylstilbestrol dosage of z 3 mghiay, etc.), and a
documented castrate serum testosterone concentration (< 3.5 mnol/L).

9 ECOG perfommnce status ~ 3.
● A baseline LVEF 2 the institutioml normal ~ 5 % in subjects with a history of cardiac

disease.
● Completion of pain and QOL questionnaires with a PPI score 21 at baseline.
● Signed informed consent form indicating awareness of the investigatioml nature of the

study.

Exclusion Criteria:

Previous systemic chemotherapy (with the exception of estrarnustine sodhun phosphate)
or treatment of malignant disease with Prednisone or other glucocorticosteroids for
longer than 2 weeks.
Active malignancy except for non-mekmotic skin cancers. Subjects with quiescent
malignancy for 10 years following resection were considered eligible.
Life expectancy <3 months.
Radiation therapy to more than one large axial field (defined as having a maximum
dimension > 25 cm) to either the spine or pelvis for advanced disease, or more than
one treatment with strontium chloride (Sr9). ~
WBC < 3X10%Im3,granulocytes < 1.5x1O/mm , platelets E 150x103/mm3, and
bilirubin >54 ~mol/L.
Uncontrolled cardiac failure, active infection, or other contraindications to treatment
with Mitoxantrone. Subjects with diastolic pressure > 100 rnmHg were to be treated
at the discretion of the Investigator before entry into the study.
Contraindications to the use of Prednisone such as active peptic ulcer. Subjects with a
history of peptic ulcer, hypertension or diabetes were eligible if, in the opinion of tie
investigator, they were able to receive low-dose Prednisone.
Radiation therapy within the previous 4 weeks, or discontinuation of Srggwithin the “
previous 8 weeks.

Evaluations During Treatment:, ‘

For subjects randomized to receive Mitoxantrone:



9 CBC and differential on Days 1, 10, and 14 of Cycle 1. CBC on Day 1 and between
Days 10 to 14 of subsequent cycles.

For all subjects every 3 weeks:

● Physical examination, completion of QOL and pain questionnaires, and amlgesic
record.

● CBC and differential, alkaline phosphatase, PAP. Any biochemical tests (e.g. PSA,
blood sugar) that showed abnormal results at study onset were to be repeated.

For all subjects every 12 weeks:

9 All pretreatment evaluations were to be repeated every 12 weeks until there was
evidence of disease progression, and during follow-up for duration of survival.

.
ts; The primary efilcacy variable was response to treatment. All subjects who were

randomized and treated with Prednisone with or without Mitoxantrone were evaluated for
response based on the following prospectively defined endpoints that were considered
indicative of a meaningful clinical benefit: A 2-point improvement in the 6-point scale for PPI
that was not accompanied by an increase in analgesic score and was maintained for 2
successive visits 3 weeks apart. Subjects who had mild pain (1+) at baseline were to have
complete relief of pain.

A sample size of about 150 patients would allow detection of a 20% increase (from 20% to
40%) in response in the treatment group with 80% power and an one-sited a =0.05 according
to the protocol.

The secondary efilcacy variables were:
1) Time to progression (defined for responders) was considered as the time from the date of
fmt treatment with Prednisone alone or Prednisone plus Mitoxantrone until the date of the
fml assessment that satisfies response criteria.

Progression is defined if either of the following are sustained on 2 consecutive visits,
compared with the best score:

1. An increase in PPI by z 1 point
2. An increase in analgesic score by a 25% or at anytime:
3. unequivocal evidence of new lesions, progression of existing lesions, or requireme~

for radiation therapy
4. evidence of progression based solely on a bone scan will require a second

confkmation by bone scan at least one month
according to the protocol. There will be more details on how time to progression was applied
by the sponsor to define events in Section 2.A.2, under “Statistical Methodology”.

5



2) Duration of survival defined as the period from the date of a@rninistration of the
treatments to the last date the patient was known to be alive.

3) Quality of Life: The QOL assessments were self-administered by subjects during clinic
visits. The ‘QOL assessments consisted ofi

,-

a) EORTC QOL Questiomaire (EORTC - Q30C), consisting of 30 iterns grouped into
5 subscales addressing symptoms and physical activity, functional activity,

psychosocial interaction, overall physical assessment, and global QOL.
b) Specific Prostate Module, an 1l-item module, including questions about pain and

possible side effects from analgesic medication.
c) A series of nine LASA scales evaluating various aspects of QOL.

Pan Scalei 1 The pain scale was derived from the PPI Index of the McGill Pain Questionnaire.
Subjects were asked to determine how much pain they experienced during the 24 hours
preceding their visit to the clinic using the following six terms:

Present Pain Intensity
,

PAIN no pain mild pain discomforting distressing horrible excruciating

SCALE o 1 2 3 4 5

Score : Subjects were asked to record in a subject diary the name, strength, and
number of pills or doses taken for pain control for each day in the cycle. The daily analgesic
score was calculated using a numerical scale. Each standard tableticapsule of non-narcotic
amlgesic taken (acetaminophen, acetylsalicylic acid, indomethacin) was scored as 1. Each
dose of oral mrcotics (e.g., hydromorphone, codeine, morphine, anileridine, Percodan”,
Percocet”, Tylenol III? was scored as 2. Each dose of IV narcotics was scored as 4.
Analgesic scores were averaged for the last 7 days of each cycle and were then transcribed to
the CRF for entry into the database.

) F!=CY REsuL~ .

1 me~ ● The primary endpoint, response status, was calculated for each
subject, according to the sponsor, as follows: Subjects with a baseline PPI z 2 were classified
as responders at the second of 2 consecutive visits if a 2-point improvement in PPI was -
maintained for those 2 consecutive visits, and was not accompanied by an increase in amlgesic
score. Subjects with a baseline PPI of 1 were classified as responders at the second of 2
cor&cutive visits if a PPI score of (1was maintained for those 2 consecutive visits, and was
not accompanied by an increase in amlgesic score. If PPI or amlgesic score values were
missing for a particular visit, that visit was not considered in the calculations described above.
This occurred for 2 subjects (patients 11 and 15) who were classified as responders. Two
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subjects with a PPI of O at baseline (patients 12 and 18) were enrol@d. These subjects were
classified as non-responders.

If radiologic, evidence of disease progression was observed, or delivery of radiation therapy
was needed prior to achieving a response as defined earlier, the subject was classified as a non-
responder. ,-

Subjects randomized to the P group were classified as responders prior to crossover based on
the criteria described above. We will refer to this criterion of response as criterion 1.

Subjects who responded based on the above definitions were considered as having evidence of
disease progression if at least one of the following occurred for 2 consecutive cycles after the
cycle in which they were defined as responders: 1) an increase in PPI score by at least 1 point
recorded for 2 consecutive visits in comparison to the lowest PPI score; 2) an increase in
analgesic score of z 25% compared to the lowest score for 2 consecutive visits; or 3)
confiied evidence of new lesions, progression of existing lesions, or a requirement for
radiation therapy.

The sponsor has defined and analyzed the time to disease progression for responders and non-
responders separately. Time to disease progression for responders was calculated from the date
of start of study to the date of the second of two consecutive cycles in which the criteria of
progression were observed. Duration of palliative response was calculated horn the date of
cycle of response until the date of cycle of progression. Time to progression for non-
responders was defined as an increase in PPI score by at least 1 point in comparison to the
lowest PPI score recorded for 2 consecutive visits, or an increase in analgesic score of z 25%
compared to the lowest score for 2 consecutive visits. This reviewer has performed amlyses
of the time to disease progression on all patients (by combining both, responders and non-
responders).

A secondary criterion for response was defined and analyzed retrospectively after the study
was completed; subjects whose analgesic use decreased by 50% or more for 2 consecutive
visits with no increase in PPI score at any time were classified as responders based on this
secondary response criterion. Time to progression for subjects who satisfied this secondary
criterion was defined by an increase in PPI score by at least 1 point in comparison to the
lowest PPI score recorded for 2 consecutive visits, or by an increase in analgesic score of z
25% compared to the lowest score for two consecutive visits. For subjects classified as ..
responders based on the secondary criterion for response, progression was to have occurred
following the cycle of response. We will refer to this criterion of response as criterion 2.

/.

Quality of Life scores were amly~ by totaling the numerical responses for the separate
EORTC subscales including symptoms and physical activity, functioml activity, and
psychosocial interaction. When a response was missing, the value was prorated by multiplying
the sum by the total number of possible responses, divided by the total number of actual
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responses in that particular QOL category. Linear analogue self assessment scores were
amlyzed separately and were not summed except at baseline, in which case the prorating
described above was performed. Baseline variables that were categorical or discrete were
compared using Cochran-Mantel-Haenszel general association tests. Baseline variables that
were continuous were compared using Cochran-Mantel-Haenszel row means tests.

The primary endpoint of response status was amlyzed b~-comparing the M +P arm to the P
arm using Fisher’s exact test and by additioml, Cochran-Mantel-Haenszel general association
tests controlling for baseline strata.

Time to event endpoints were compared between groups using Kaplan-Meier methods and log-
rank tests.

Quality of life instruments were compared for ‘best change’ and ‘best percent change’ from
baseline using Cochran-Mantel-Haenszel row means tests. Simple t-tests and Wilcoxon rank
sum tests were used to confkm the Cochran-Mantel-Haenszel row means tests.

Resulfi of an Interim analy
.

six According to the sponsor, a planned interim analysis was
conducted for this study to assess whether results for the primary endpoint were sufficiently
strong to end the study. The contracted statistician performed a Chi-square test on 64 subjects
in March of 1993. The resulting p-value was not sufllciently small to warrant stopping the
study. According to the sponsor “no statements were made in the protocol or subsequently
about the assessment of significance at the time of fmi analysis”. No details of the results of
the interim analysis were given to Lederle (the sponsor) or to the investigators. The interim
amlysis plan specified by the protocol is not clear to this reviewer. The following results of
the interim analysis were provided on 8-14-96 to this reviewer by the sponsor:

Interim analysis of primary endpoint: (criterion 1)

M+P (n=37) P (n=27)

Responses 4(11%) 1 (4%)

P-value* 0.5655

*Chi-Square test with continuity correction

.
elme ~ ● There were no statistically significant differences

between the two groups for any of the demographic and baseline assessments (Sponsor’s ““
Tables 2 and 3 respectively in the Appendix) with the exception of Flutamide therapy. 30 % of
patients in the M +P aqd 12.3% of patients in the P group had Flutamide therapy (Fisher’s
two-sided test p-value =O.006). It,was not clear to this reviewer if patients (how many and for
how long) continued to receive Flutamide therapy after entry to the study.

PAP and PS& For the M+P and-P group respectively, median PAP levels were 16.3 U/L
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and 10.7 U/L, and median PSA levels were 179.9 ~g/L and 156 ~g/L.

~ one subject in each treatment group had a PPI score of Oat baseline (Subject No.~in
the M +P arm, and Subject No. 18 in the P arm). In the M +P group, the remaining scores at
baseline were distributed as follows: 30 subjects had a PPI score of 1, 30 subjects had a PPI
score of 2, 15 subjects had a PPI score of 3, and 4 subjects had a PPI score of 4.

In the P group, 23 subjects had a PPI score of 1, 37 subjects had a PPI score of 2, 15 subjects
had a PPI score of 3, and 5 subjects had a PPI score of 4.

eslc Score L Median baseline amlgesic score was 17.7 for the M +P group, and 14 for
subjects in the Prednisone group (p-value =0.104). Baseline analgesic score was missing for 2
subjects in the M +P arm (Subject Nos.

90J. Score&. Subjects in both treatment groups had similar median baseline scores for all
measures of QOL. For the 9 LASA scales, median sums of baseline scores were 57.2 for the
M+P group, and 58.7 for the P group.

Baseline scores for the EORTC-Q30C QOL questionnaire were similar in the two groups for
all subscales. For the M +P and P groups respectively, the median sum scores for symptoms
and physical were 10.3 and 10; functioml activity 25.5 and 25; psychosocial 17.5 and 16;
overall physical 3.5 and 4; and overall quality of life was 4 for both groups.

Baseline sum scores for the Prostate Module were 21.5 for the M+P group and 19.8 for the P
group.

BesIdts. .
alhatwe Re_ (Primary Endpoint): According to the sponsor, twenty-three subjects in

the M +P group (29%) and 10 subjects in the P group (12%), prior to crossover, qualified as
responders as demonstrated by a 2-point improvement in PPI that was maintained for 2
consecutive visits and was not accompanied by an increase in analgesic score (p = 0.011, two-
sided Fisher’s exact test). This reviewer performed also a logistic regression analysis adjusting
for the Flutamide therapy imbalances between the two groups. Flutarnide therapy turned out
not to be a statistically significant factor. The median time to response was 65 days for the
M +P group, and 73.5 days for the P group. The following table describes the response ‘
parameters observed in the two treatment groups.
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Sponsor’s Table 1: Response Parameters .

~

M+P
fp = 801 (n :81) p-value

Palliative response n (%) . 23 {29) 10 (12) O.011*
Median duration of response (days)*** 229 53 O.0001**
Median time to progression (days)*** 301 132.5 O.0001**
*Two-tailed Fisher’s exact test
** L.ogrank test
*** Responders only

■ Prior to crossover

Two patients in the treatment group (patient numbers 68 and 75), who were classified as
responders by the sponsor, were classified as non responders by the Medical Reviewer.
Results on the time to event endpoints amlyses (e.g. duration of response and time to
progression) remain the same. The Medical review explains the changes made by the Medical
Reviewer on response, duration of response, and time to progression for certain patients. The
following table describes the palliative response based on the Medical Reviewer’s assessment:

Reviewer’s Table 1: Palliative response based on the Medical
Reviewer’s assessment (Criterion 1). ,

Treatment M+P P P-value*
(n=80) (n=81)

Responders 21 10 0.029

* Fisher’s two-tailed test

According to the sponsor, when subjects who responded are examined separately based on
their baseline PPI score ( > or s 1), more subjects in the M+P group who had a baseline PPI
score > 1 responded (26.5%) than did subjects in the P group who also had a baseline PPI
score >1 (8.8%). Similarly, when baseline ECOG performance status is taken into account,
in the M +P group, 30% of subjects with a baseline performance status of O or 1 and 24%
with a baseline performance status of 2 or 3 were classified as responders versus 14% and 7%
of subjects in the P group with respective baseline performance status. When tests are
conducted stratifying for base~ine ECOG performance status or baseline pain score, the
resulting p-values comparing the two treatment groups are significant (p = 0.014 when ‘
controlling for baseline pain, and p = 0.009 when controlling for ECOG performance status).

. .
~ Duration of palliative response was evaluated for the 33
responders by the sponsor. For subjects in the M +P group, the medkm duration of response
was 229 days, compared to 53 days for subjects in the P group (p = 0.0001, logrank test).
According to the sponsor, the treatment difference remains in favor of the M +P group when
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subjects randomized to each group are compared while controlling for performance status (p =
0.0007, Iogrank test) and PPI at baseline (p = 0.0005, Iogrank test).

It was determined after the ODAC meeting on 9/11/1996 that the algorithm used by the
sponsor to &icuIate the duration of response did not include all the protocol criteria for
assessing it. The sponsor provided the following ana@is of duration of response using
the protocol criteria, on October 18, 1996:

Sponsor’s Table 2 gives the duration of response analysis. Patient numbers
(M+P group) were excluded from the total number of responders by this reviewer. The
Medieal Reviewer assessed that these patients had O duration of response and the sponsor
agreed on that. Kaplan-Meier curves of the duration of palliative response are given in
Figures 1-2 (Attachment 1).

Sponsor’s Table 2: Duration of response based on the Sponsor’s assessments:

I
Treatment Events Median P-value*

(size) (days)

Criterion 1 M+P (n=21) 15 229 0.0009

P (n= 10) 8 63

Criterion 2 M+P (n=28) 20 169 0.0004

P (n=17) 14 57

T_mgrank test

Tim to Disease Pw.msiou “ Time to disease progression was evaluated for only the 33
responders by the sponsor. From sponsor’s Table 1, which is included in the beginning of this
section, subjects in the M +P group had a median time to progression of 301 days, compared
to 132.5 days for subjects in the P group (p = 0.0001, logrank test). According to the
sponsor, when subjects randomized to the M +P group and subjects randomized to the P group
are compared while controlling for performance status and PPI at baseline, the treatment
difference remains in favor of the M +P group (p = 0.0001, Iogrank test).

It was determined after the ODAC meeting on 9/11/1996 that the algorithm used by the .
sponsor to calculate the TTP did not include all the protocol criteria for assessing the
time to progression. The sponsor provided the following analysis of TTP using the
protocol criteria, on October 18,,1996. This reviewer and the Medieal Reviewer agreed
on the sponsor’s assessment of ‘I”PI%
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Sponsor’s Table 3: Analysis of TTP based on the sponsor’s _sments

Treatment Treatment Median P-value*
(size) Failures (days)

All patienk M+P (n=80) 63 131 0.OOO1
*-

P (n=81) 70 69

*Logrank test

Kaplan-Meier curves of time to progression are given in Figures 3 (Attachment 1).

An exploratory analysis of time to progression was performed for certain groups of patients
suggested by the Medical Reviewer. Results are included in Reviewer’s Table 4, for patients
who had Orchiectomy only, Medication only, or Orchiectomy and Medication. Patients who
had one or more of the following were classified as having Medication: Fyproterone acetate,
Flutamide, Luteinizing hormone-releasing hormone agonist, and Estrogen. It was not clear to
this reviewer how, when, and for how long, these medications were given. The results of this
retrospective analysis should be interpreted with caution due to the small size of these
subgroups. Kaplan-Meier curves of time to progression are given in Figures 4-6 (Attachment
1).

Reviewer’s Table 4: Analysis of Time to Progression based on the sponsor’s assessments by
Orchiectomy only, Orchiectomy and Medication,, or Medication only.

Treatment Treatment Median P-value*
(size) Failures (days)

Orchiectomy M+P (n=25) 19 70 0.38

P (n=37) 34 65

Orchi +Medic M+P (n=21) 17 168 0.001

P (n=13) 11 70

Medication M+P (n=34) I 27 I 140 I 0.0003 -

*L.ogrank test

Overall Palliative Benefit ; To assess overall palliative benefit from therapy, a second criterion
of response was evaluated retrospectively. This was defined as a decrease in analgesic score of
at least 50% from baseline, without an increase in PPI at any time. Seven more subjects in
each group responded based on this criterion according to the sponsor.
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In total, 30 subjects (37.5%) in the M+P group, and 17 subjects (21%) in the P group
satisfied either primary or secondary criteria for response, demonstrating almost a doubling of
the response rate in the M+P arm (p = 0.025, Fisher’s two-sided test) according to the
sponsor. .

Reviewer’s Table 5 gives the results for this seconda~ criterion of response based on the
Medical Reviewer’s assessment:

.,
Reviewer’s Table 5: Palliative response based on the Medical
Reviewer’s assessment (Criterion 2)

Treatment M+P P-value*
(n=80) (1=81)

Responders I 28 17 I 0.055 II
* Fisher’s two-tailed teSt

A Kaplan-Meier curve of the duration of palliative response for this criterion is given in Figure
8 (Attachment 1).

Reviewer’s Table 6 gives the results for this secondary criterion of response based on the
Medical Reviewer’s assessment by prior therapy:

Reviewer’s Table 6: Palliative response based on the Medical Reviewer’s assessment by prior
therapy (Criterion 2).

M+P P P-value*

Orchiectomy 20% (5/20) 19% (7/27) 1

Orchi +Medic 38% (8/21) 23% (3/13) 0.465

Medication 44% (15/34) 23% (7/31) 0.114

* Fisher’s two-tailed test

Ouahty of J.ife
.

L The sponsor’s Baseline QOL evaluations for the nine individual LASA scales,
the sum of all nine LASA scales, the five EORTC-Q30C questionnaire subgroups, and the-
Prostate Module questionnaire show that there was no a statistically significant difference in
baseline QOL characteristics between the two groups.

--

The sponsor presents changes in the means of the 9 individual LASA scales actual values over
time in Figures 6 to 14 (Attachment 2). Higher scores represent an improvement in QOL
measures for the LASA instrument. The figures describe the QOL assessments obtained up to
Cycle 18 which is the last cycle for which PPI measurements were available in the database.
The figures representing data for the P group include QOL assessments obtained prior to and
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after crossover. Subjects randomized to the M +P arm had consistently better scores than
subjects randomized to the P arm for the following LASA scales: “pain, physical activity,
fatigue, appetite, mood, and overall well-being. The LASA figures were comparable in the
two groups for the following scales: constipation, family relationships, and passing urine.
Subjects randomized to the M+P arm had statistically significantly better “best changes from
baseline” scores than subjects randomized to the P arm fcu the following QOL scales: LASA
constipation, LASA mood, and QOL prostate module. There were not any statistically
significant improvements in the M +P arm over the P am in the QOL scales when “best
score” or “best % change from baseline” scores are analyzed.

Sponsor’s Figures 15 to 20 (Attachment 2) represent changes in the actual mean values for the
sum of the 5 EORTC-Q30C subgroups and the Prostate Module questionnaires. Only the first
18 cycles are represented and subjects who crossed over are also included. Subjects
randomized to the M +P arm had consistently better scores (but not statistically significant)
than subjects randomized to the P arm for all 6 questionnaires: symptoms and physical
assessment, fictional activity, psychosocial effect, and the Prostate Module (in all of which
lower scores are better), and overall physical activity and overall QOL (in all of which higher
scores are better).

Sponsor’s Tables 15-17 (Attachment 2) describe the best QOL scores and best change from
baseline achieved at any time following the initial QOL assessments in the two groups. Table
16 provides the actual differences between the best QOL Figures 6 to 14 (Attachment 2) scores
achieved and baseline scores, and Table 17 presents these differences as a percentage of
baseline values. The three tables include information from the nine individual LASA scales,
the five EORTC-Q30C subgroups, and the Prostate Module questionnaire.

Potential bias could arise by analyzing measures such as “best changes from baseline”, “best
score”, or “best % change from baseline” , because they do not take into account all data
collected (sample size), and the pattern of missing data. The sponsor did not provide any
formal longitudiml analyses (i.e. GEE or Laird/Ware methods, etc.) that could be used to
assess time trends on the quality of life data. Even though these are somewhat exploratory,
they provide important insights regarding the pattern of missing data and sources of potential
bias.

All sponsor’s tables and figures mentioned above are included in Attachment 2.

SMY&& Survival was similar for the two treatment groups. However, the survival
comparison is subject to the confounding effects of crossover. The median time to death was
338.5 days for the 80 subjects in the M +P group, compared to 324 days for the 81 subjects
randomized to receive Prednisone, dlone (p = 0.2324). The median time to death for the 23
responders in the M +P group was 476 days, versus 476.5 days for the 10 responders in the P
arm (p = 0.3713). Median time to death was significantly longer for subjects in the M+P
group compared to subjects in the P group (338.5 days versus 145 days respectively, p =
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0,0086) when subjects randomized to the P group, who subsequently crossed over, are
excluded, representing a 6-month increase in median survival.

Charwe in PSA Leve1s: The sponsor has presented the following results: Serial (z 2)
measurements of PSA were available for 134 subjects (71 and 63 in the M +P and P groups
respectively). There was not a statistically significant difference between the two treatment
groups with respect to decrease in PSA concentrations from baseline. Compared to the P
group, there were more subjects in the M+P group who had a decrease 2 75% from baseline
PSA; 27% versus 14%, respectively (p = 0.077, Cochran-Mantel-Haenszel general
association test).

When data for subjects who responded were evaluated separately, significantly more
responders in the M +P group demonstrated a z 75% decrease from baseline compared to the
P group responders; 52% versus 10%, respectively (p = 0.026, Cochran-Mantel-Haemml
general association test, two-sided), suggesting that palliative response in the M+P group was
also accompanied by substantial decrease in PSA concentrations .

lcacy After Crossover L Forty-eight subjects in the P arm subsequently crossed over to
receive Mitoxantrone. The median number of days from entry on study to crossover for these
48 subjects was 84 days, and ranged from 11 to 324 days. Nine of these 48 subjects (19%)
demonstrated a response after crossover. Time to death (median number of days to death) for
the 48 subjects who crossed over was 380.5 days.

Twenty-one patients in the M +P group (26%) and 10 patients in the P group (21%), prior to
crossover, qualified as responders by demonstrating a 2-point improvement in PPI that was
maintained for 2 consecutive visits and was not accompanied by an increase in analgesic score
(p = 0.029, two-sided Fisher’s exact test). This is criterion 1 for response. Flutamide therapy
did not change the statistically significant treatment effect.

Twenty-eight patients in the M +P group (35%) and 17 patients in the P group (12%), prior to
crossover, responded using criterion 2 for response with a p-value = 0.055 (two-sided Fisher’s
exact test). Criterion 2 for response was defined as a decrease in analgesic score of at least
50% from baseline, without an increase in PPI at any time.

Duration of palliative response was evaluated for the 31 responders (criterion 1). For patients
.,

in the M +P-group, the median duration of response was 229 days, compared to 63 days for
patients in the P group (p = 0.0009, logrank test).

If we use criterion 2, the duration of palliative response was evaluated for 45 responders. For
patients in the M +P group, the median duration of response was 169 days, compared to 57
days for patients in the P group (p = 0.0004, Iogrank test).
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Time to disease progression was evaluated for all patients. Patients in the M+P group had a
median time to progression of 131 days, compared to 69 days for patients in the P group (p =
0.0001, logrank test).

There is some indication from exploratory amlysis of time to progression that patients who
took medication only (one or more of cyproterone acetat~. flutamide, Iuteinizing hormone-
releasing hormone agonist, and estrogen), or who had orchiectomy and took medication, had
statistically significantly longer time to progression in the M +P arm than those in the P arm.
The resulti of this retrospective analysis should be interpreted with caution due to the small
size of these subgroups.

Survival was similar for the two treatment groups. However, the survival comparison is
subject to the confounding effects of crossover. The median time to death was 338.5 days for
the 80 subjects in the M +P group, compared to 324 days for the 81 subjects randomized to
receive Prednisone alone (logrank p-value = 0.2324).

There was not a statistically significant difference between the two treatment groups with
respect to decrease in PSA concentrations from baseline. According to the sponsor, compared
to the P group, there were more subjects in the M +P group who had a decrease of z 75%
from baseline PSA; 27% versus 14%, respectively (p = 0.077, Cochran-Mantel-HaenszeI
general association test, two-sided).

There was not any statistically significant improvement in the M +P arm over the P arm in the
various QOL instrument measures used in this study. Moreover, this was an open label study
and any claims about improvement in the QOL measures for either group should be interpreted
cautiously.

16



2JLlL
Cancf2E

Study design:

Y 19 182 in _ts with Hortnone-~fract~ Dz ~ost~.

This Ww-a two-arm, randomized, open-label Phase III study with central
randomization and stratification, comparing the survival of patients with metastatic hormone
resistant prostate cancer treated with Mitoxantrone + Hy&ocortisone (M +H) versus
Hydrocortisone (H) alone. Three stratification factors were used: performance status
(O-1 vs. 2), disease status (measurable vs. evaluable), and number of prior endocrine
manipulations (one vs two or more). A total of 242 patients were emolled: 119 patients in the
M +P group and 123 in the H group. These patients were enrolled at 62 participating
sites and their affiliates.

The secondary objective was to compare the impact of M +H and H on QOL as assessed by
questionnaires that measured physical fimctioning and cancer-related symptoms in subjects
with metastatic hormone-resistant prostate cancer.

Patients in the M +H arm were to receive Mitoxantrone 14 mg/m2 as an IV infusion over 10-
30 minutes plus oral Hydrocortisone 40 mg (30 mg at 8 a.m. and 10 mg at 8 p.m.) daily.
Mitoxantrone was to be repeated every 21 days as tolerated. Hydrocortisone was to be
continued until death or serious toxicity.

Patients in the H arm were to receive Hydrocortisone 40 mg (30 mg at 8 a.m. and 10 mg at 8
p.m.) daily until death or serious toxicity. One cycle was defined as three weeks of therapy.
Dose modification for nadir counts was also done.

Selection criteria:

Inclusion Criteria:

Subjects who met the following criteria were eligible for this study:
●

Histologically documented adenocarcinoma of the prostate (Stage D2) with progressive
systemic disease despite at least one or more endocrine manipulations. One of the
manipulations must have included either orchlectomy, LHIU&, or DES. Progressive disease
was defined as 1) progressive symptoms in a patient with lesions on bone scan, plain -‘“
radiographs/CT scan, or physical examination; and/or 2) progression of objective evidence of,.
disease either by > 25% increase in the sum of the perpendicular diameters of all measurable
masses or the appearance of >25 % new lesions on bone scan, andlor (3) rising PSA. PSA
must have doubled compared to valyes before progression, with z two-fold increase confiied
by at least two values 22 weeks ap&t in order to use PSA as the sole marker of progression.
Pathology review of each subject’s slides was to be carried out by the institution enrolling the
subject and documented in the subject’s chart.
9
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Performance status of O, 1, or 2 on the scale.
●

AL least 3 weeks since any major surgery and fully recovered.
●

At least 4 weeks since any radiation
9

At least one prior endocrine therapy
without flutamide, DES)
●

treatment and filly recovered.

(orchiectomy with& without flutamide. LHRHa with or

Normal multigated angiogram (MUGA) scan or ultrasound assessment of ventricular ejection
fraction.
●

Either measurable or evaluable nonosseous disease or bone-only disease with an abnormal
PSA.
●

Willing consent after being informed of the neoplastic mture of disease, the procedure to be
followed, the experimental mture of the therapy alternatives, potential benefits, side-effect
risks, and discomforts.
w

Willingness and ability to complete the serial QOL questionnaires. If a subject did not speak
English, he could still be enrolled in the study but did not need to complete the QOL
instrument. If a subject spoke but was unable to read English, the data mamger was to
complete the questionnaire with the subject.

Exclusion Criteria:

Subjects with any of the following conditions were not eligible to enter the study:
●

Serious intercurrent medical illnesses, which in the judgement of the investigator
would compromise the subject.
●

Significant cardiac disease (New York Heart Association Class III or IV), angina pectoris or
myocardial infarction within 6 months.
●

Presence of an active acute infection requiring antibiotics. Subjects on suppressive therapy for
chronic urinary tract infection (UTI) were not excluded. ..-,”
●

Presence of parenchymal brain metastasis.
●

History of another malignancy, active or initially diagnosed, within 2 years other than
curatively treated nonmelanoma carcinoma of the skin.
●

Prior chemotherapy or immunotherapy.
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●

Subjects receiving exogenous corticosteroids.
.

Clinical Evaluations: Prior to treatment, subjects were required to have completed the
following, tests and evaluations: medical history, physical examination, performance status,
weight, tumor measurement and assessment, QOL assessment, bone scan, skeletal survey as
required to evaluate disease extent and response, additional scans of any type required to
evaluate disease extent and response, electrocardiogram (EKG), chest x-ray, MUGA, and
ejection fraction. Any x-rays, ultrasounds, or, scans of any type of uninvolved organs that
were not to be used for tumor measurement were required to be completed within 42 days of
registration. Any bone scans needed to establish measurable disease were required to be
completed within 30 days of registration. Any other radiographs (except bone scans) needed
to establish measurable disease were required to be completed within 14 days of registration.

Every three weeks after treatment, subjects were required to have completed the following
tests and evaluations: medical history, physical exarnimtion, performance status, weight,
tumor measurement and assessment, and QOL assessment. Every six weeks after the start of
treatment, subjects were required to have a skeletal survey or x-rays of areas of bony
involvement and EKG. Every three months after the start of treatment, subjects were required
to have tumor measurements and assessment, EKG, MUGA, and ejection fraction. QOL
assessments were required at Weeks 6 and 12, then every 12 weeks and when the subject was
taken off study. Bone scans were required between Days 56-63 and 115-125, then every 12
weeks.

Evaluations of known sites of disease that were assessable by physical examination were to be
repeated every 3 weeks and, if assessable by radiograph (other than bone scan), every 6
weeks. CT scans, if initially abnormal, were to be repeated at the same intervals as bone
scans. Skeletal surveys or x-rays were to be repeated if the bone scan was improved.

Endpoints: According to the protocol, the sample size calculations are based on overall
survival, defined as the time between randomization and death. The median survival in the
group, who receive only H and who have endocrine manipulation, is estimated to be 12
months. The median survival in the group, who receive only H and with more than one
endocrine manipulation, is estimated to be 9 months. The sample size is computed to have
80% power to detect a 50% increase in the median survival of patients receiving M+H.
Assuming that the survival time is exponentially distributed, and that approximately 100 P&
year will be accrued to this study, with 2/3 of patients having one endocrine manipulation and,.
1/3 of patients having more than one endocrine manipulation, using the methods of Berstein
and Lagakos, with a two sided a =0.05, a total of 220 patients are required. With a 5% of
ineligibility rate, 232 would be acqued.

.,

Secondary endpoints include time to
progression, and QOL.

treatment failure, response, duration of response, time to
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Interim analysis: According to the protocol, there were 4 interim looks plus a fiil look
scheduled, approximately when 20%, 40%, 6070, 80!%of the ex~ted number of failures
occurred, using the Lan and DeMets analog of the O‘Brien-Fleming group sequential
boundaries, with an overall significance cc=0.05.

There was nothing mentioned in the submission about the status and results of these interim
analyses.

Disease Categorization: For response amlyses, subjects were categorized into one of three
groups: measurable, evaluable, or bone only. Measurable disease was to take precedence over
evaluable, and evaluable over bone only. The criteria for response in each of the following
categories are defined in the protocoi and are based on tumor size, PSA levels, and
performance status.
Measurable Disease (Nonosseous). Subjects with measurable bidirnensional or unidimensioml
nonosseous disease (e.g., palpable or visible lymph nodes, mediastinal, abdominal, or
pulmomry masses, or hepatomegaly) were assessed using standard response criteria.
In order to be considered measurable, masses visible by radiographic studies were to be z 2
cm in two dimensions.

FNaluable Disease (Nonosseous\ . Malignant disease evident on clinical examimtion but not
clearly measurable was to be considered evaluable. The only permissible examples of such
disease were to be confluent or lymphangitic lung metastasis or skin metastasis.

~
.

v . Subjects with disease that
was neither measurable nor evaluable were to be assessed for response based on change in
bone scan, PSA, and performance status. Elevated PSA was required to be eligible for this
category.

Disease Response Assessrnenti
The following were scored as an unevaluable tumor response:

(1) i: a follow-up disease assessment was not performed: or 2) if a subject who received
treatment did not experience disease progression, died early, or did not satisfy the criteria for
complete response, partial response, regression, or stable disease.

J’vfixedResponse/Disease Pro-. Simultaneous progression and regression of measw%ble
lesions or other indices of response was deemed a mixed response and scored as disease -,.
progression for the purposes of this study.

Performance Status Assessment: Performance status was to be assessed using the following
criteria: normal performance =0; decreased performance but ambulatory =1; increased time in
bed, less than 50% of day =2; increased time in bed, more than 50% of day 3; and totally
bedridden =4.
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QOL Assessment: The following QOL instruments were used: Functional Living Index -
Cancer (FLIC), Symptom Distress Scale (SDS), Sexual and Urologic Functioning, Functioml
Limitations Scale, and Impact of Pain on Daily Activities.

Duration of Treatment: Subjects with a complete or partial response or stable disease were
to be treated until they developed progressive disease or Teached a total Mitoxantrone dose of
160 mg/m2. Subjects who developed progressive disease were to continue Hydrocortisone
indefinitely. Crossover was not allowed. Subjects who developed progressive disease on
either arm were not to receive anthracycline or further anthracenedione drugs but were allowed
to receive other cytotoxic therapies if needed.

The following events mandated discontinuation at any time following enrollment Progressive
disease; Intercurrent illness that prevented fkt.her therapy; Umcceptable Grade 4 toxicity
without evidence of antitumor response; Total Mitoxantrone dose of 160 mg/m2; General or
specific changes in the patient’s condition that rendered the patient umcceptable for further
treatment in the judgement of the Investigator.

Patients were considered off study when disease progression or treatment failure was
documented. Follow-up after this point was for survival only. No information on subsequent
therapy given after progression was collected.

2.B.2) EFFICACY lUWJJ.T& .

Statistical Methodology:

Time to Event End-
.

. Time to death was calculated from on-study date to death date or
last date known alive. Time to progression was calculated from on-study date to date of
progression or date last known alive or death date. Time to progression data were analyzed in
two ways by the sponsor: in the first way all deaths were considered as censored observations
(not events) and in the second way all deaths were considered as uncensored observations
(events).

A- . Baseline values for all QOL scores were defined for a subject as the first
score recorded prior to Day 10 for each QOL score. In the only instance where two or more
scores fell in that window prior to Day 10, the earliest score was used as baseline.

If dates for visits with QOL data were missing, the data were not used in any amlyses. If -,,.
answers were recorded that were less than 1 for instruments requiring values of 1 or more,
these numbers were treated as missing in all analyses.” Answers to questions for QOL module
on pain were originally O to 10 in the.database but adjusted to 1 to 11 in all analyses. Answers
to FLIC questions 2, 3, 6, 9, 10, 11’, 14, 16, 18, 19, 21, and 22 were resealed so that in all
cases a lower number reflected a clinically better response.

At baseline, for the FLIC, SDS, Sexual and Urologic Functioning, Functioml Limitations
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Scale, and impact of Pain on Daily Activities instruments, numerical answers for each
instrument were summed to obtain scores for the baseline visit and summarbd over subject
for each instrument. For each instrument, if answers to some questions were missing for a
subject on a particular visit, the score for that visit was prorated by multiplying the sum by the
number of possible questions for that instrument divided by the number of answered
(nonmissing) questions for that instrument. *-

Of the QOL domains available in the study, five QOL variables were retrospectively identified
for analysis as most indicative of the effects of pain on QOL measures. These variables were
FLIC question 11, FLIC question 13, SDS pain 1 item, SDS pain 2 item, and the total score
(sum) for the Impact of Pain on Daily Activities questionnaire. For the Impact of Pain
instrument, numerical answers to questions were summed to obtain a score for each visit. If
answers to some questions were missing for a subject on a particular visit, the score for that
visit was prorated as described above for the instruments at baseline.

For each of the five QOL selected variables, statistics were calculated over time in two ways:

The value at Day 42 was defined as that value recorded at a visit within a A 7day
window of day 42 (if more than one value fell in that window, the value closest to Day
42 was used).

The best post-baseline value was defined as the value that was lowest in numerical
value post-baseline.

Then, for each subject, change from baseline at Day 42 and best change from baseline were
calculated as the value in the Day 42 window minus the value at baseline and the best value
minus the baseline value, respectively. Percent change from baseline was change from
baseline divided by the baseline value and multiplied by 100.

Statistical Procedures: Descriptive statistics were used to present demographic and baseline
variables. Time to death and/or progression were estimated using Kaplan-Meier curves and
compared using logrank tests. Rates for disease response categories were compared using Chi
squared and Fisher’ s exact tests. QOL-derived measures (Day 42*7 days, best value
baseline, change, and percent change from baseline) were averaged over subjects and
compared using both analysis of variance (two sided t-tests) and Wilcoxon rank-sum tests. ““

Results: A total of 242 subjects were enrolled in the study, with 119 randomized to receive “-’
Mitoxantrone plus Hydrocortisone (M +H) and 123 subjects randomized to receive
Hydrocortisone only @). Data were missing for some subjects. Follow-up data other than
last alive dates were available for 209 subjects (86 %) of the 242 subjects enrolled. Adverse
event data were available for 206 subjects (85 %). Disease response data were available for
181 subjects (75 %). Baseline QOL data were available for 198 subjects (82%) but follow-up
data were available for fewer subjects at the specified evaluation periods (6 and 11 weeks).
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Demo~hic and Baseline Ch~
. .

“ Themedian age for botitie M+ Hgroupand H
group was 72 years. The age range for the M +H group was 43 ti 84 years, and for the H
group, 38 to 85. In the M +H group, 88% percent of subjects were white, 10% were black,
and 2% were Hispanic. ‘In the H group, 93% were white and 7% were black. Sponsor’s
Table 3 sunimarizes demographics (Attachment 3).

Baseline metastasis, disease evaluability, and stratificati& factors data are presented in
Sponsor’s Table 4. There was no significant difference between the two treatment groups with
respect to each of these parameters.

Sponsor’s Table 5 contains the baseline lab values and Table 6 contains prior horrnoml
therapies. Baseline performance status and analgesic use data are summarized in Sponsor’s
Table 7 (Attachment 3).

Time to event endpoints: There was not any statistically significant difference between the two
treatment groups in survival. There was some indication that patients in the treatment group
had a longer time to progression than patients in the control group. Kaplan-Meier curves of
time to event endpoints are given in Sponsor’s Figures 1-3 (Attachment 3). The following table
summarizes the efficacy results for the various time to event endpoints.

Table 1: Time to Death and Progression

II I Treatment I Median (days) I N

IITime to Death M+H 334 119

H 359 123

Time to M+H 218
Progression

H 122

Time to M+H 159
Progres-

sion or Death H 118

Events I P-Value*

58 I 0.3298

68 I

+

+

* Logrank test.

The following tables summarize the efilcacy results of Time to Progression for patients who -,
had baseline analgesics, and patients who did not have any baseline amlgesics. There was a
statistically significant difference between the two treatment groups. There was some
indication that the trea@ent group @d a longer time to progression than the control group, for
those patients who did not have aq~ baseline amlgesics. There were 13 patients with missing
baseline analgesic use data. These patients were excluded from these amlyses. Kaplan-Meier
curves of time to progression are given in Reviewer’s Figures 7-8 (Attachment 1) for these
analyses.
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‘able 2: Analysis of Time to Progression of patients who had baseline analgesics.

Time to Treatment Treatment Median P-value*
Progression (size) Failures (days)

Analgesics at M+H (n=73) 33 310 0.4275
Baseline

, I I

H (n=69) 41 ‘ 132
, I

No Analgesics M+H (n=42) .21 I 218 I 0.0243,
at Baseline

H (n=45) 27 108

*LOgrank test

Table 3: Analysis of Time to Progression+ Deaths of patients who had baseline analgesics.

Time to Pro- Treatment Treatment Median P-value*
gression+Death (size) Failures (days)

s

Analgesics at M+H (n=73) 51 120 0.5354
Baseline

H (n=69) 58 121

No Analgesics M+H (n=42) 27 208 0.0229
at Baseline

H (n=45) 33 102

*Logrank test

&p-. There was not any statistically significant difference between the two treatment
groups in the number of PR/SD between the two groups. The two-tailed Fisher’s exact test p-
value =0.20.

*

‘able 4: Disease Response - All patients.
T

Response M+H (N=119) H (N= 123) P-value*

PR 10 (8.4%) 2 (1.6%) 0.018

PWSD* I 65 (54%) I 57 (47%) I 0.20 II

PD 31(26%) 45 (37%)
.,

Unevaluable 4 (3%) 3 (2%)

Missing data 19 ‘(16%) 18 (15%) I
Fisher’s two-tailed test
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Chamze in PSA Leve 1s: According to the sponsor, 10 patients had missing baseline PSA data,
3 in the M +H group and 7 in the H group. Median baseline PSA-levels were similar for the
two groups (155 pg/L for the M +H group and 145 pg/L for the H group). Three patients in
each group had baseline-PSA concentrations of < 5 pg/L. Sponsor’s Table 9 includes the PSA
data summaiy. The sponsor has also presented the following results:

Table 3: PSA Levels: Best value achieved (%) ‘-

% decrease from M+H (N=101) ~ H (N= 100) p-value*
baseline

2 50% 31 17 0.023

>75% 14 7 0.112
*Two. sided t-test

QOJ.: Baseline QOL evaluation data were available for 198 subjects (82%) of the 242 subjects
emolled in this study and follow-up QOL data were available for fewer subjects. Not all
evaluation data were complete due to evaluations that were not obtained or possibly data not
entered into the database according to the sponsor. Based on the data available from the
CALGB database, baseline QOL assessments for the two treatment groups were approximately
the same.

The sponsor presented amlyses of the components of the different QOL instruments as well as
QOL components related to cancer-pain. Percent changes from baseline at various time
points, and percent changes of best post-baseline values were analyzed. There were not any
statistically significant differences observed between the two treatment groups. The same
comments about the QOL data amlysis made for the CCI-NOV22 study also apply to this
study (see page 23).

Sponsor’s Tables 12-32 summarize the QOL data analyses.

There was not any statistically significant difference in survival between the two treatment
groups. The median time to death was 334 days for the 119 patients in the M+H group (58
deaths), compared to 359 days for the 123 patients randomized to H group (68 deaths). The ,
logrank p-value = 0.3298.

There was some indication that patients in the treatment group had a longer time to disease
progression than patients in the control group. Time to disease progression was evaluated for
all patients. If deaths are censored, patients in the M +H group had a median time to
progression of 218 days, compared to 122 days for patients in the H group (p = 0.0654,
Iogrank test). If deaths are not censored, patients in the M +H group had a median time to
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progression of 159 days, compared to 118 days for patients in th~ H group (p = 0.0723,
logrank test).

There was some indication that the treatment group had a longer time to disease progression
than the ccmtrol group, for those patients who did not have any baseline amlgesics (p-
value =O.0243).
There was not any statistically significant difference between the two treatment groups in the
time to progression for patients who had baseline analgesics. This retrospective analysis should
be interpreted cautiously.

There was not any statistically significant difference between the two treatment groups in the
number of PR/SD between the two groups. There were 65 (54%) patients in the M+ H group
and 57 (47%) patients in the H group, who had PR/SD responses. The two-sided Fisher’s
exact test p-value =0.20.

There were not any statistically significant differences observed between the two treatment
groups in the QOL instruments or in the QOL components related to cancer-pain. Percent
changes from baseline at various time points, and percent changes from best post-baseline
values were analyzed.

31 CONCLUS IONS AND RECOMMENDATIONS. .

Study CCI-NOV22 showed a statistically significant difference between the two treatment
groups (M +P vs P) in the “palliative response” endpoint, which was the primary endpoint,
and in the time to disease progression, in favor of the M +P arm. These two endpoints
correlate very well as they should, because the definition of the time to progression endpoint
was mainly based on the “palliative response” endpoint. There was not any statistically
significant difference between the two treatment groups in survival. All patients on this study
used analgesics.

Study 9182 failed to show a statistically significant difference between the two
treatment groups (M +H vs H) in survival, which was the primary endpoint. There was some
indication, but not statistically signiilcant, that patients in the treatment group had a longer
time to progression than patients in the control group. The majority (155/232) of patients in
this study had baseline analgesics. From a retrospective analysis, there was some indication
that the treatment group had a longer time to progression than the control group, for those -,.
patients who did not have any baseline analgesics. There was not a statistically significant
difference in time to progression between the two treatment group, for those patients who had
baseline analgesics.

,/’

It is difficult to compare the time’to progression endpoints
are both defined in a different way.
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There were not any statistically significant iinprovements for the treatment arm vs the control
arm in the various QOL instrument measures used in these studies:

RECOMMENDATION: Based on the data presented by the sponsor, the safety of
Mitoxantrone has been demonstrated. According to the protocol specifications, evidence that
Mitoxantrone is effective in the palliative treatment of p#ients with symptomatic Horrnone-
Resistant Prostate Cancer has also been shown. Approval of Mitoxantrone in patients with
symptomatic Hormone-Resistant Prostate Cancer is recommended by this reviewer, as an
alternative to other treatments, for the palliative treatment of patients with symptomatic
Hormone-Resistant Prostate Cancer.

Antonis Koutsoukos, Ph.D.
Mathematical Statistician
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An addendum to this review contains the longitudinal data analyses of the primary endpoint
PPI, and the analgesic scores.

...

28



ATTAC~NT 1

Reviewerfis Figures 1–8.
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ATTACHMENT 2
CCI-NOV22 Study

Sponsor’s Tables: 2, 3, 15-17
Sponsor’es Figures: 6-20

.

,-



Supplem
ental

N
ew

D
rug

~ppiication-N
ovantrone@

Y
D

A
19-297

Im
m

unex
C

orporation

.x

ruul
ON-,
SO.

.*
.,.
---

3.s4

-,
----

.x
.-

--.!

--w
-

-4

o-
xl-l

.,.
”

,U.1
u<.x3



slur)Y ccl-NOV22

lAIIIE 2 . DEMOGRAPN I C SUNMARY

IIME IN(N4 METASTASIS (ddyi)

.
SITE - BONE

SITE - LYMIJll N[)Ot S

SIIE - VISCERA

SITE - OINEII

II(ERAPY - 0ttCNll)llC1014Y

TNERAPY - ES INOGEN

TllEltAPY - lIIRN AGISNl S1

INERAPY - CYPROIERONE ACE IAIE

tNERAPY - fLUIAMIOE

MEAN (SO)

NElll AM

RANGE

N

YES

YES

YES

YES

y~s

YES

YkS

YES

Yris

MI IOXANTIIONE

* PREONISONE

816,7 ( ?34.6)

659.0

3.0 -4559.0

80

)8 ( 97.5 X)

18 ( 22.5 z)

3 ( 3.8 x)

7 ( fJ. u z)

46 ( 51. > %)

7 ( 8.8 %)

17 ( 21.3 x)

24 ( 30.0 X)

24 ( 30.0 %)

PI(EON I S(JNE

t14u. u ( 529.4)

511.0

6.0 -2974.0

81

7? ( 95.1 Z)

15 ( 10.5 %)

3 ( 3.7 z)

8 ( 9.9 z)

50 ( 61.7 X)

13 ( 16.0 %)

10 ( 12.3 z)

18 ( 22.2 z)

10 ( 12.3 z)

+ Cllll ROW MEANS IE!ir fl)lf OAr A Pl(ESENllirl AS HEAN / HEII IAN

(1111 GENERAI. ASSOCIAI ION lESI FOR OAIA Pt/ESkNlliO AS CAltti(I1/l CAL

101AL

72u.2 ( 643.?)

56EI. O

3.0 -4559.0

161

155 ( 96.3 %)

33 ( 20.5 X)

6 ( 3.7 %)

1s ( 9.3 %)

96 ( 59.6 %)

20 ( 12.4 %)

.?7 ( 16.0 %)

42 ( 26.1 %)

34 ( 21.1%)

PAGE 2 OF 2

P- VALUES I

rJ. uu3

0.416

0.533

‘ o.9wE

0.806

0.5U6

0.162

0.132

0.263

/

.

0.

..-.

0.OO6

SULMCE: UIUMElklCS FENG - Dt141All (04 APlt96, 10:55)



Supplem
ental

N
ew

D
rug

A
pplication-N

ovantrone@
Y

D
A

19-297
‘.

Im
m

unex
C

orporation

\

.

.;.00“

Cu
~0’

,,

.r:0“

10/10/055

.E,>uxn.

..

..,’”



Supplem
ental

N
ew

D
rug

A
pplication-N

ovantrone@
N

D
A

19-297
Im

m
unex

C
orporation

a
)

5.—2
zs~

.

●
✝

✎✎✎✎
✌:La
-.

,.
●

●
✍

❉

,-

.--
Q●

..



Supplem
ental

N
ew

D
rug

A
pplication-N

ovantrone@
N

D
A

19-297
Im

m
unex

C
orporation

10/10/0103

.,

“.

3
.

.-

.-●

8>0

—

——

-LQ

i
●

.—

●

●
��

03
●

I
●

✍
1--.

.,-
.-

—
*

..



Supplem
ental

N
ew

D
rug

~pplication-N
ovantrone@

N
D

A
19-297

Im
m

unex
C

orporation

.-

IIaa)

c
c

90

.
——

●
1

.,”

●
✎

✍
✎

✍

●
✌
✍�

●●

,.”



Supplem
enhi

N
ew

D
rug

A
pplication-N

ovantrone@
X

D
A

19-297
Im

m
unex

C
orporation

●
✍�

●
✍

✎
✌

C
L

———

●
✝

Z
L

u
%

-ly
.-

-
--

‘-
c)

I<03s
●●

I
●

--
--

../,”



/1

I ()

Figure 10 – IASA – CONSTIPATION
(MEAN OF SUBJECTS OVER TIME)

.
●

/“

/“ I J
● ’ L El .( ],/

[?] --- .1*I. (l. ,0, ● -- . . ● /
I*I--.,$,

19---I*”1*1”I*I II
,.,.

I

II
●

CYCLE

●

TREATMENT ‘*” M-#-p Il[tltp

S1 IJ13Y CCI - NOVM
o-lAPlw



Supplem
ental

N
ew

D
rug

A
pplication-N

ovantrone@
N

D
A

19-297
Im

m
unex

C
orporation

4,=

.—
_

a—————

-.-?
a

(nl--
c1uz$

-●

I$s
I

za~
!

-
>

.,

.,.



Supplem
ental

N
ew

D
rug

A
pplication-N

ovantrone@
lN

D
A

19-297
Im

m
unex

C
orporation

.

“a.●

b●

n002

C
L

—.—

*_
-

—

I
ljJyu

“-● 2
●4b

.-

.-

.,.”

W
O

O
S

N
V

3M
/-,

,



Supplem
ental

N
ew

D
rug

A
pplication-N

ovantrone@
Y

D
A

19-297
Im

m
unex

C
orporation

.-
—

‘L
’

“’
.\

\.,
,.

.-..
-.....
-

‘“..
-*

.-.\
C

L

——

—
0

-
,
,

,
.

I*
--

-.

:.3!-
●

.!.!

.,!
u-o

,4

G
)

.—L
--

-.

--,..



Supplem
ental

N
ew

D
rug

A
pplication-N

ovantrone@
N

D
A

19-297
10/10/0110

Im
m

unex
C

orporation

8=
,.

.
T-

mI-1-1u3

●
—

L
F

——————

E>0col--c)u
●

✚

●
✍

●●
I

●

●
‘-

.,-
-
1-..

I
.,-

C
D

Le
)

.-L
-

?.!

,3403S
N

V
3W

.,



Supplem
ental

N
ew

D
rug

A
pplication-N

ovantrone@
N

D
A

19-297
Im

m
unex

C
orporation

10/10/0111

.’=

YrC
L

——
*

.
---\

CL
—

—-*
—————

——
*

~
IIJJ

.-i

y
--

‘-
L

)
-.—

8●

-*——
*

I
.s4
.34
3z

I
--

-.

m
.

a)5.-2
,.”



Supplem
ental

N
ew

D
rug

A
pplication-N

ovantrone@
lN

D
A

19-297
Im

m
unex

C
orporation

.

9

-0

—

-a

1-&
i

>0
—————n

_-94

-*
●

1
&

l*

a

:+3

...

3E
103S

N
V

3V
V

.
/

.1
,



Supplem
ental

N
ew

’
D

rug
A

pplication-N
ovantrone@

lN
D

A
19-297

Im
m

unex
C

orporation

10/10/0113

——-

●●

✘

☛

●

●●

1
--.

-\

l--
..-

——

n
-*

I

●●●

I
--.

-
\--.

-●✍
--

-.

.
/
,
’

.3H
03S

N
V

3W
.4

/



II

I ()
!)

A’

7

()’
,5

“1

:{
,)

x,

I

()

Figwe 18 – QOL – OVERALL PHYSICAL
(MEAN OF SUBJECTS OVER TIME)

●

.
.

. .-. . ● ☛

..{6J - ..lsl-. . ,?[, 1!1 1:1 1°, *

[?1
II [.] 1.1. [, ,, ‘“ II II

-, “11 “

, , I 1 , t , 0 , , , 1 , I ,

I ‘)
,& :! -1 !5 (; 7 t)’ !) 1(1 11 t? it’J II /:5 /(; i’7 ,1!:

CYCLE

o

TREATMENT “ ● ● M t- p 1111 lip

STIJ[)Yccl --rJov22,,



Supplem
ental

N
ew

D
rug

A
pplication-N

ovantrone@
~D

A
19-297

10/10/0115
Im

m
unex

C
orporation

●
�

.-

.-
n——

●
✍

-1
●

1:

●●1
-

zii!i
~

I(3)
I

--
-.

a)L

.
,
,
’



Supplem
en~l

N
ew

D
rug

A
pplication-N

ovantrone@
X

D
A

19-297
10/10/0116

Im
m

unex
C

orporation

.

.0

●

●

●

L
L

l
--

●
✎

i=
-

%>0

.-.\
a

-

——
_.~

.-.

—

I
●●

I
-*=

.

.
l,,

‘,



14SA PAIII’

..
., ,,,,,

IASA - PilYSICA1. AC II V1TY4

IASA . tAlli,llta

IASA - API’klll L*

IASA - L(IIIsI 11’AI 1(]11”

NtAIJ (s11)

IJLO I All

I{AMI;C

II

}IISAII ( SII )

HklJ I AH

UAIN,E

II

MLAII ( S11

MLI) I All

kAN(ik

Ii

14LAII (5(J)

HlilJ I AU

UAUGL!

II

!lt AIJ ( >1] )

MLIJIAll

UAll{ik

H

I A5A lAflll f/llAl(l{l AIIl KII AI I(IIIsIIII, S* HIAII (ill

14Ll~l All

kAtll;L

II

lJllAl 1 I T 1)1 I 1 I L !IIIIIJ4AI(Y

(IJESI SLWftiS)

Hll UXAllllt(JtlLl

I I’lftllll I Sl)tlk

11.() ( 2.1)

U.u

1).1 - lu. u

ttu

U.1 ( l.il)

u.>

2.4 111. IJ
Ill)

?.1 ( 2.3)

7.1

1.6 - IU. IJ

INI

u.> ( 1.’))

‘).1

2.6 . 10. U

1!0

U.(I ( ?.2)

U.u

U.1 111.()

111)

,), /, ( I.J)

Y.(

(). ? 10,(1

/111

r~tutilwiti

t.f ( l!.1)

u .4

U.~ IIJ. ()

u}

U.1 ( 1.U)

U.f

1.’/ IIJ.11

UI

6.U ( 2./)

f.fl

U.9 - I(I.U

tsl

1!.1 ( 2.!I)

V.2

U.7 - III. (J

u I

U.1 ( 2.4)
u,,}

U.u 11).11

UI

V.i ( 1.1))

v.1

4.9 Ill II
III

I 1,1.111I(IJII 14t All S Iksl

“ lAkl/Ll( SI:IIKL IS uLI 111/ ‘a !J4Allk N Sl(llfb IS uLIILI{

ILJIAI

1.U ( 2.1)

u.>

[J.1 IU. IJ

161

U.1 ( 1.U)

U.4

1.’/ - Iu. u

1(,1

6.()( Z.&
7.5

1).9 . lU. U

161

U.3 ( 2.J)

9.1
(). ? . Iu. u

Ibl

U.u ( 2.4)

SJ.v

11.1 - 11).(1

161

V<$ ( 1.;!

%1

1). / 1(1.11

Icil

PA(;C 1 (It! .

P.VAI Ilk>t

(J, 52(,

(t.932

O. LIIV

U.:!lv

U. /11’J

u O!j

.



Supplem
ental

N
ew

D
rug

A
pplication-N

ovantrone@
iN

D
A

19-297
10/10/070

Im
m

unex
C

orporation

.,<
>

-:z>
=“

~
.a“

-

;=.
...

.%
a

i
-;

-,-.\=
=!.nG-
=

“<
.4=

.
n

..
.

.
-.

~cs.-.w
.
m

a

,.’
.

.:c



Supplem
ental

N
ew

D
rug

A
pplication-N

ovantrone@
X

D
A

19-297
Im

m
unex

C
orporation

.23“—
<

.%
3

.
.

.
.

.-4
=.<

.‘x.

.

.



j

s III(IY (:1:1 thlvtt

IAUI f 16 UIJAI I IY IJt 1 II L SII144ANY

(Ufi Sf t:llAH~ik III(M4 UASLLIIIL) ,

Ml IIJXAIIII{IJIII:

i I’llhl)tll sow I’I(LIIIII LIIIIL I(IIAI PVAIIJ1$I

I ASA PA I IIA $lLAtJ (S1))

HtlJI All

lAAllGt

1/

14EAIJ (S1))

MEDIAN

MAlht

tl

NtAll ( W )

14LIJ 1All

UAllhC

)1

HLAU ( 31J)

WI) I Afi

RA)lliE

!1

Ill All ( ill)

L.2 (

1.6

11. u

1’)

1.9(
1,(,

(1:0

U()

2.5 (

2.( I

U.u

111)

2.1 (

1.1
1).11 .

Uu

\,(l (

2.1

0.0 -

w

1)7(

(J, f

0.11

t ‘)

.?.1)

ts. r

1.U)

/.{)

<.1)

IL

&.>)

II. If

L./)

1./(

I.(J

U.u

U(J

1./ (

U.(

1). ()

Ill

2.1 (

1.6

U,() .

f.lo

1./ (

IJ, b

U.(I

u I

Iv (

1.’/)

~,1,

2.1)

11, /

/.1)

1.2

/.&)

u.&

~,, s,,

y,t,

1.11)

1..$

1.9 (

1.4

U.11 -

I’J9

I.u(

1.3

11. [)

IL I

Z.t (

1.11

U.()

160

1.V (

U.v

O.u

Icll

t.fl (

l.>

U.ti .

1ho

U.6 (

1),1

(1.11

.?.1)) u. 1(1!

U.1

IASA . PhY~l CAl AC II VIIYA 2.(1] 0,4?b

1!. /

IA5A - I’AI Il,lJt’m 2.1) i), h?l

1.>

2./, ) u.jll~

U.lj

I 43A (:(111>111’AI Illfl’ 2./) I),lllr!l

Y.4

MLIJIAII

fAAllliE

II

lILAII (W

NLIJIAII

NAlllik

II

(J.11

U.f U.(J

UI

1.(,

v. I

U,!l (

(1.11

(1.11

I ‘)

1,~) l}. jj(l

v, I
u

1’)11

-1
IQ

‘ I Al(l,lk >1.ul(k I L ill. I ILK ‘A MIA{ ILM SI:IINI 1> llkl 11,11

LIJIIKLC; UI[]IILIRII:S tlll{i U{){ IAII (llLAl,lW6, 1/:3?)



Supplem
ental

N
ew

D
rug

A
pplication-N

ovantrone@
Y

D
A

19-297
Im

m
unex

C
orporation

.-!

3“

~
.

.-.
.-

,=

n==

--~
”z

.,

=
=

-<
-“

=
.s

=“

-.-=
=.

.
.

---yz
.

.

-,..=
=.

:W-
4

.
<

=
=

---
=

’

-.--
.54=

.
.
.

-—
===

-.a.-=.
.

-aa”L-
>.

.7
=
=

.
.

.
--4

=
,,,

=

-.m
==

-..;<
=.-

=

...
-.

-

.<



SIIJUY I:(:I M(IV2Z

U( II IWLI{AI I IIIIYSII:AI ‘

(NIL - (Jti&AIL QIJA1 1 lY (It 1 I tk’

~111 - l’t{(lSIAlb Il[!lllll L**

lAUlk lfI - UIIAI 117 Ot I IIL SIIIIMAI{Y

(IJESI (:llANGli tM[J14 LJASEL lIIL )

HI lllJ(AlllkIIllti

I PI{ LI)14 I $(1IILI l, NLIINISIII/k

llliAll ( W )
t41ill I Atl

KAM(X

H

MAII ( S0 )

}ILI) I A}/

ltAlllik

Ii

1.4 (

1.1)

U.(I

IN

1.4 (

1.0

0.0 -

Iv

1.1) 1.2(

1.(1

4.u 11, u

u \

1.2) 1.2 (

1.0

5.0 O.u -

III

S. IL) .4.1 (

.2.2
II. (J .1/. /, -

lw

I I:HII JtlJI/ HLAIIS It!il

A I Al(litll S1:UI(E IS ULI ILK ● ’ LtlAllklf i(:lll(k IS ULIILI(

1.1)

4, 0

{.2)

S.u

4.5)

U.11

IIJIAI I’v AI II L!;I

1.1) 1), /t#/

4. II

1.2) u .111>

5.0

5.1) “ U. IJ><

11. u

>Inntct: IJltm’ Iltll:s I L’llli - UIIIIAII (u4Al,t(V6, IZ:!JZ)



Supplem
ental

N
ew

D
rug

A
pplication-N

ovantrone@
X

D
A

19-297
Im

m
unex

C
orporation.=

“

.
%

,.”
n.34

-1.
..=

a--a-la
=’:0”3
.-la

-,.-n
~

-
.-;

0“
3

..-=

=iNa
.
.
.

.m.fro=
u-=

.,

<n
.5

<
-i

<..3
<



Stippiem
ental

N
ew

D
rug

A
pplication-N

ovantrone@
Y

D
A

19-297
‘

Im
m

unex
C

orporation

10/10/076
.

=.%

-<
“,

-=.2-$a“

---1
.

-
-..

=

a
,.

-,4
-
I
=

.
.

3.-=”.7
.%

-.

.
.<

a=<

,
..4
u.u



?+

071

(I”O-L“w-
J“vI.

7/0”0[A”nl)(1”17.

W?I
O“nn(0“[)

n’s?

‘lW”n(C”SA)(,”)S

ls7111vA.dIvlol

)Ill)?flRI7)11) ’)$Nlllwls.,N711711SII)I(K)S)17’IMVI,

1<11Srlvwfvlw111’1’1I

IJnmII
O“n-0“9s.0’0-)“99-Wllv>l

‘J”ql.1’1?NVIflw

(7”/1)F“l?l-(?”0?)/,”rz.((Is)Ilvw

InA)n

I)”onf-0’0O’lmc-()”03!IIWN

0“s?5“$[,NvIaw

($”?/!)1’[<(q’w,)17”!J9(0s)IIV3M

In(In)1

n“nof.-r).nO’(IIJ7.fl”ll!l!}tlvtl

K“FFr.frNvl[lw

(’)”’??)9“1-I’{(?-c?)I)”f.<(m)Hvll.1sIV:IISIIIIIIIVHWIII.ion

77AIUI-’1:1:1LOIIIS



ATTACHMENT 3
Study

Sponsor’s Tables: 3-7, 9, 12-32

Sponsor’s Figures: 1-3

-.<



six

RACE

TABLE 3 -

TREATMENT ->

MEAN (SD)

MEDIAN

MIN - MAX

N

MALE

W LOSS IN LAST 6 MONTNS MOUE

< 5% OF BOOY W

5-10% OF E04SY UT

z 10Z OF II(II)Y UT

LSEMWltAPll I C SUMMARY

M+H H ONLY

PAtif 1 OF 1

TOTAL

71.0 (7. D)

71. ti

43 - 84

119

119/119 (loo%)

105/119 ( LN.M)

2/119 ( 2%)

12/119 ( loii)

71/111 ( 64%)

22/111 ( 20%)

5/111 ( 5%)

13/111 ( 12%)

70.0 (U.4)

72.0

38 - I-Is

123

123/123 (low)

114/123 ( 93%)

9/123 ( 7%)

67/114 ( 59X)

24/114 ( 21%)

11/114 ( lo%)

12/114 ( 11%)

70.5 (?. fl)

71.8

38 - 85

242

242/242 (100%)

219/242 ( 9CM) ,

2/242 ( 1%)

21/242 ( w)

138/225 ( 61Z)

46/225 ( 20%)

16/225 ( 7%)

25/2?5 ( 11%)

.

+ IN PAN TIAL I) ATES, MISSING BIRTII OAY [S lREAIELI AS OAY 15

*,
SUIJRCE: LIII)ME IR I CS l/AVl . rlEM(lfistJM ( 15 APN96, 9:>3)



““41B’”
TABLE 4 - LIASELINE DATA SU14MARY - METASTASIS, DISEASE AND STIIAI lFICArlfJN FACTORS

.

METASTASIS 80NE

METASTASIS LYMPII N04JE

METASTAiiE~ LUNG
,..

METASTASIS LIVER

METASTASIS BRAIN

●

METASTASIS SUBCU1 ANEOUS

METASTASIS PLEURA

HETASTASES BONE MA14RCAU

OISEASE 14CASLJRAIJILI IY ASSESSMINI

PERFORMANCE ST A1lIS ({ ISEl) fO14 SINAI

TUMOR MEASURAEI L I TY

NUF4EIER OF EIIDOCR INE

STRATIFICATION)

(lJSED t’OR SIRA

FICAIION)

IF ICATION)

MAN IPULAT IONS (USED FOR

TREATMENT -j

—— .z—

n/N (%)

l\/N (z)

n/t4 (!4)

n/N (%)

11/N (%)

n/N (%)

I\/N (%)

11/N (X)

MEASIJRALI1 Ii

EVALUABLE

o 1

2

NO

YES

1

2

3
L

M, II N ONLY

105/116 ( 91Z)

34/116 ( 2W)

10/116 ( 9%)

8/116 ( W)

2/116 ( 2%)

4/116 ( 3%)

4!116 ( 3%)

3S/116 ( 30%)

01/116 ( 70%)

102/119 ( Uf)%)

17/119 ( 14%)

85/119 ( 71%)

34/119 ( 2977)

72/119 ( 61%)

43/119 ( 36x)

4/119 ( 3%)

104/116 ( 90%)

32/116 ( 2U%)

10/116 ( W)

7/116 ( 6%)

1/116 ( 1X)

L/116 ( 3x)

31116 ( w

3[, /1 ]6 ( 2Yii)

LiO/116 ( 6W)

l(J()/125 ( ~y~)

14/123 ( 11%)

83/123 ( 6~A)

40/123 ( 33%)

71/123

46/123

5/123
1/125

NOTEI: IOR ME TASIASES BIOPSY WOVEN AND CLINICAL wERE C(WNTINED.

( 3777]

( 4%)

( Ii:)

PAGE 1 OF 1

10IAL

209/232 ( 90%)

66/232 ( 2tM)

20/232 ( 9%)

15/232 ( 6%)

1/232 ( 0%)

2/232 ( 1%;

u/232 ( 3%)

7/232 ( 3%)

69/?32 ( 30%)

lfI1/232 ( 69%)

211/242 ( 87X)
31f242 ( 13%)

168/242 ( 69%)

741242 ( 312)

143/242

89/242
9/242

1/242

59%)

37%)

4%)
ox)

NOf E2: MISSING ENDOCNINE MANllJUIATIOtlS UERE SIJLISrl IUIEO AS 1.

sC411fCE : UIOME I NILS !(AV1 - III lIINSIJM ( 15 AIW6, 9:!)6)



Supplem
ental

N
ew

D
rug

A
pplication-N

ovantrone@
N

D
A

19-297
Im

m
unex

C
orporation

●

!II

-.,\-.

0
k.

..

0
E

=
N.
0“

z
IWO.
Nmo.,-

0

0
z

1--1m’
O

-*
.,-

v) -a
-a

.
.



Supplem
ental

N
ew

D
rug

A
pplication-N

ovantrone@
N

D
A

19-297
Im

m
unex

C
orporationI

..

●

-..

.,,



Supplem
ental

N
ew

D
rug

A
pplication-N

ovantrone@
N

D
A

19-297
Im

m
unex

C
orporation

●

x

---
i-f

h
.

.x
*O

U
m

lJ
l

-

---
rlln

ln
.-.
---.,,
-m

a
.rL

n
-

-..
*X

.X
%

1
.-lk

l
.r.l’

-

-w
-

-Y
*-4

---
---\\\
o

-o
k

.L
n

.-

,,



●

(

#
I

(

SnKJY ~91a2

●
(
#

I
PSA a 8ASELINE (FOR 0NL% IJTS. UIIO HAVE FU PSA)

!
, .

..
,,.

HPTS. WI 111 YJECREASE ?50% FROM DASE1 lNE PSA

I
A/PTS. WITII %OECREASE 275X FROH HASELIHE PSA

,,

t

i

I

I

TABLE 9 - PSA DATA SIJMM4RY

‘rREATMENT -z

MEAN (SD)

MEDIAN

HIN - MAX

M

IJO
YES

No

YES

490.7A3 (1069.6)

150.0

3.00 - 8000.0

101

70/101 ( 69%)

31/101 ( 31%)

87/101 ( 136Z)

14/101 ( 14X)

PACE 1 OF 1

II ONLY

392.01 (725.75)

127.0

1.00 - 4781.0

100

W t00 ( 03%)

17/100 ( 174)

93/100 ( 93X)

7/100 ( ri)

TOTAL

441.64 (913.89)
141.0

1.00 - 8000.0

201

153/201 ( 7&x)

48/201 ( 24%)

180/201 ( 90%)

21/201 ( lox)

i.. WIRCE: UIO14EII(ICS JIAVI - PSASIJ14 (02 MAY96, 15 :54)



STUDY ~9102

TABLE 12 . EASELINE OUALIIY OF LIFE

QUALITY OF LIFE INSTRUMENT (SCALE)

FIJNI:TIONAL LIVING INIJEX - CANCER (~,? 154)

\
..

, ‘,.

SYMPTOM DISTRESS SCALE ( 13-65)

SEXUAL AND UROLOGIC FUNCTIONINIi (7.28)

FUNCTIONAL LIMITATIONS SCALE (0-40)

IMPACT OF PAIN ON DAILY ACTIVITIES (7-77)

TREATMENT -j M+lf

PAGE 1 OF 1

H ONLY

HEAN ( S11)

MEDIAN

MIN - MAX

N

66.23 (.22.51)

64.13

28.60 - 131.00

94

6ti.86 (20.23)

6?.5

28.00 - 114.00

104

MEAN (SD )

MEOIAN

MIN - MAX

N

MEAN (SD)

MEDIAN

HIM - MAX

N

MEAN (Sl) )

MEO [ AN

MIN - MAX

N

MEAN (SD)

MEDIAN

t41N . MAX

N

24.68 (6.MEs)

24.0

13.00 - 43.00

92

16.92 (3.73)

17.0

7.00 - 25.00

93

19.18 (9.18)

18.0

8.00 - 40.00

90

29.10 (17.91)

28.0

7.00 - 68.00

92

26.03 (7.57)

25.0

14.00 - 47.00,
100 “

16.23 (4.12)

17.0

7.00 - 26.00

99

20.38 (8.S8)

19.0

8.00 - 39.00

100

29.96 (17.36)

28.0

7.00 - 70.00

97

MOTE : ‘THE LOUES1 PUSS IOIE SCONE FoR EACN SCALE IS TIIE OPTIMAL SCORE FOR [NAT SCAI, E

\
SIIJITLX : LIIDPWIRICS SIIEI. D(JN UI (11 S[)!4 ( 16 APR96. 10:23)



STUDY ~91ft2 PAGE 1 OF 1

TABLE 13 - FUNCTIONAL LIVING INDEX, CANCER - NOU UNCOMFORTABLE 00 YOU FEEL TOOAY

ALL SUBJECTS

TREATHENT -> M+rr H ONLY

BASELINE (B/L) DISCOMFORT

..

DISCOMFORT Al OAY 42 *

RAU CHANGE, DAY 42 - B/L, DISCOMFORT

PCT CNANGE , OAY 42 - Q/L, DISCOMFORT

MEAN (SO) 3.OU (1.93)

MEOIAN 3.0

MIM - MAX 1.00 - 7.00

N 43

MEAN (SO)

MEDIAN

MIN - MAX

N

MEAN (SO)

MEDIAN

MIN - MAX

N

MEAN (SO)

MEDIAN

HIN - MAX

N

2.34 (1.69)

1.5

1.00 . 7.00
1,~

.0.74 (2.01)

0.0

.6.00 - 4.50

43

-4.57 (73.37)

0.0

L!!i.rl - ‘300.00

43

.04 (1.61)

2.8

.00 - 6.00

3f4

2.59 (1.70)

2.0
1.00 - 6.00 ‘

34

.0.46 (1.51)

0.0
-4.00 - 3.50

34

-7.34 (48.41)

0.0

.00.00 . 140.00

34

●:NOTE1 - RESPONSES GIVEN BETWEEN TNE 35th AND 49th DAYS AFTER STUOY SIANT ARE INCLUDE IN TNE DAY 42 VAIUE.

N01E2 - lIIE OUESTION NAS I’OSSIBLE ANSUEltS BETWEEN 1 AND 7, I WING (NI1 IMAI, .

.

SOIN(CE: B10f4Erl/l CS SNE1OON C111142-I (15 APK96j 14:34)



STUDY ~9182

TAELEq~ - FUNCT 10MAL LIVING INDEX, CANCER - DISCOMFORT INTERFERING UITN OAILY ACTIVITIES (L)/1)

ALL SUBJECTS

TREATMENI .>

PAGE 1 OF 1

N OMLY

B~SELINE (8/1) 0/1

,..

0/1 AT QAY 42 4

RAU CHANGE, bAY 42 - E/L, D/l

PCT CNANGE, DAY 42 - B/L, 0/1

MEAN (SO)

MEDIAN

HIN - MAX

N

MEAN (SD)

MEDIAN

MIN - MAX

N

3.46 (2.10)

3.0

1.00 - 7.00

45

2.87 (2.14)

2.0

1.00 - 7.00
.%5

MEAN (SD) -0.59 (1.52)

MEDIAN 0.0

Ml!l - MAX -5.00 . 2.00

N 65

MEAN (S0) .11.07 (4 U.07)

MEDIAN 0.0

MIN - MAX -75.00 . 200.00

N 45

3.45 (2.03)

3.0

1.00 - 7.OD

38

3.12 (1.88)

2.0 ,
1.00 . 7.00

38

-0.33 (1.61)
0.0

-4.00 - 2.50
38

4.50 (54.85)

0.0

-71.43 - 166.67
3a

+: NEll El - RESPONSES GIVEN llETUEEN lIIE 35th AND 49th OAYS AFTER STUOY STAIIT ARE INCLIJOE IN TNE DAY 42 VALUE.

NOTE2 - TNE OUESTION IIAS POSSIOIE ANSUERS IIETUEEN 1 ANO 7, 1 UEING OPIIMAI. .

{..
ST) UNCE: II ICJWIRICS SIWI, F)ON . 011342 1 (15 APW6, 15:01 )



STUOY~-9182

TABLE 15 - SYMPTOM DISTRESS SCALE - FRECNJENCY OF PAIN

ALL SUBJECTS

lREATMEN1 ->

——

BASELIME (B/L) PAIN FREOUENCY MEAN (SD).
\ MEDIAN\

,’. MIN - MAX

N

PAIN FREOUENCY AT DAY 42 s MEAN (SD)

MEOIAN

UIN - MAX

N

!((
RAW CHANGE, DAY 42 - O/L, PAIN FREQUENCY MEAN (SO )

MED 1AN

MIN - MAX

N

PCT CNANGE, DAY 42 - O/L, PAIN FRECWENCY HEAN (SO)

FIEOIAN

MIN - MAX

N

PAGE 1 OF 1

H ONLY

2.79 (1.51)

3.0

1.00 - 5.00

42

2.60 (1.19)

2.0
1.00 - 5.00

35

2.24 (1.43)
2.0

1.00 - 5.00
42

-0.55 (1.13)
0.0

-4.00 - 1.00
42

‘13.37 (32.63)
0.0

-80.00 - 100.00

42

2.31 (1.28)

2.0

1.00 - 5.00 ‘

35

-0.29 (0.99)
0.0

-2.00 - 2.00
35

-7.00 (38.9a)
0.0

-66.67 . 100.00

35

b

+: NOIE1 - RESPONSES GIVEN BETWEEN lIIE 35th ANO 49th DAYS AFTER SllJDY START ARE INCLUOE IN TIIE OAY 42 VALUE.

NOTE2 - TI{E OUESTION IIAS POSSIIJLE ANSUERS BETWEEN 1 AMO 7, 1 OEING OPT IMAI,.

SOURCE: LIIOMEIKILX SIIEIUON . 02P1/,2 1 (15APR96, 15:13)
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BASELINE (B/L) IPDA SUM

IPOA SUH AT DAY 42+

RAU CIIANGE , D4Y 42 - B/l, I PEJA SUM

PCT CHANGE, DAY 42 - B/L, IPDA SUM

TABLE 17 - IMPACT OF PAIN ON OAILY ACTIVITIES (IPDA)

ALL SUBJECTS

TREATMENT -> M+H

.—

MEAN (S0 ) 24.58 (18.12)

MEDIAN 19.5

HIM - MAX 7.00 - 64.00

N 40

MEAN (SD ) 20.93 (16.46)

MEDIAN 14.5

141N - MAX 7.00 - 62.00

N 40

MEAN (SO) -3.65 (12.99)

MEDIAN -2.0

HIM - MAX -s2,00 - 22.00

N 40

MEAN (SO ) 1.82 (7M.22)

MEDIAN .7.8

MIN - MAX -IJ5.25 - 314.29

N 40

PAGE 1 OF 1

N ONLY

27.84 (18.24)
24.0

7.00 - 63.00

33

26.61 (19.18)

18.0

7.00 - 67.00 ‘
33

-1.24 (14.69)
0.0

.47.00 - 28.00

33

3.96 (45.57)
0.0

.?8.33 - 112.50
33

+: NL)TE1 - RESPONSES GIVEN UEIULEN lIIE ~51h AND 49th DAYS AFTER lIIE SIARI IIF DOSING ARE INCLUDE IN TIIE DAY 42 VALIJE.

N01E2 lIIE QUESIIONAII?E l: ONSISlkl) OF 7 OWSI IONS, EACN UITN POSSIIJIL ANSUERS OErUEtiN 1 ANIJ 11, 1 UEING OIITIMA1 .

.

\ SOURCE : BI(JME rll ICS SNELDCJN - 05w4L2-1 ( 15 APR96, 15:3B)



Slu-bz
TABLE 18 - FUNCTIONAL LIVING INDEX, CANCER - NOU UNCOMFORTABLE 00 YOU FEEL TODAY

SUBJECTS ON ANALGESICS AT EASEL INE

E~SELINE DISCOMFORT
..

., ●

DISCOMFORT AT DAY 42 +

RAW CNANGE, DAY 42 - B/L, DISCOMFORT

PCT CNANGE, DAY 42 , B/L, DISCOMFORT

PAGE 1 OF 1

N ONLYTREATMENT -~

... —____

MEAN (SO )
MEDIAN

MIN - MAX

N

MEAN (SD)

MEDIAN

MIN - MAX .

N

MEAN (SD )

PIED IAN

MIN - MAX

N

MEAN (SD)

HEI’I I AN

MIN - MAX

N

3.42 (1.93)

3.5

1.00 - 7.00

x

2.96 (1.89)

3.0

1.00 - 7.00
25

-0.44 (2.12)

0.0

-4.00 - 4.50

2s

7.43 (86.17)
0.0

-75.00 - 300.00
25

3.66 (1.41)

4.0

1.00 - 6.00

19

2.82 (1.68)

2.0 ,

1.00 . 6.00
19

-0.84 (1.40)

-1.0

-3.00 - 1.00

19

-17.96 (45.46)

-25.0
-/5.00 - 100.00

19

t: N(ll El - RESPONSES GIVEN IIEIUEEN lIIE 35th ANO 49111 DAYS AFTER STUDY SIAI(l ARE INCLUDE IN lIIE OAY 42 VALUE.

NE)1E2 - TNE OUEST’L,ON IIAS POSSIBLE ANSWERS BETWEEN 1 fiNl) 7, 1 W lN(i 01]1 IMA1,

i.,
SOURCE: BIOMETRICS SIIELDON . 011142A1 (l> APlf96,15:53)
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BASELINE (fJ/L) PAIN INTENSITY

..
.

PAIN INTENSITY AT DAY 42 *

RAW CHANGE, DAY 42 - B/L, PAIN INTENSITY

TABLE 21 - SYMPTOM DISIRESS SCALE - INIENSITY Of PAIN

SUBJECTS ON ANALGESICS AT BASELINE

PCT CtlANGE, TJAY 42 - B/L, PAIN INIENSITY

TREATMENT -j

—

MEAN (SD)

MEDIAN

MIN - MAX

N

MEAN (SD)

MEDIAN

MIN - MAX .

N

MEAN (SD)

MEDIAN

MIN - MAX

N

MEAN (US)

MEDIAN

MIN - MAX

N

2.45 (1.14)

3.0

1.00 . 5.00

22

1.91 (0.92)

2.0

1.00 - 4.00

22

-0.55 (1.10)

0.0

-3.00 - 1.00

22

-12.58 (38.40)

1), 1)

-’/5.00 - 100. UO

22

PAGE 1 OF 1

N ONLY

2.20 (0.9s)

2.0

1.00 - 4.00

20

2.o5 (0.89)
2.0

1.00 - 4.00 “
20

-0.15 (0.81)

0.0

-2.00 - 1.00
20

2.5D (41.98)

0.0

-66.6? - 100.00

20

*: NOTE1 - RESPONSES GIVEN BETWEEN THE 35th ANO 49th OAYS AFTER STUOY START ARE INCLUDE IN TIIE DAY 42 VALUE.

NOTE2 - TNE OIJESTIOt/, llAS POSSIBLE ANSUERS BETWEEN 1 ANO 5, 1 BEING OPIINAI.

\
S(IIRCE: IJIOMETRICS SIIELIW . Q2P242A1 (15 APk96,16:19)



PAGE 1 OF 1

QASEi INE (L1/L) IPDA SUM
.

4,.

IPOA SUM Al DAY 42+

RAW CNANGE, DAY 42 - B/l, lpoA SUH

b

PCT CNANGE, DAY 42 - L1/L, IPDA SUM

TAELE 22 - IMPACT OF PAIN ON DAILY’ ACTIVITIES

SUBJECTS ON ANALGESICS AT BASELINE

TREATMENT ->

(I POA)

M+ll N ONLY

HEAN (SD)

MEDIAN

MIN - )IAX

N

MEAN (SD)

MEOIAN

MIN - MAX
N

MEAN (SD)

MEDIAN

MIN - MAX

N

MEAN (SO)

MEDIAN

HIM - MAX

N

32.13 (19.55)

33.0

7.00 - 64.00

23

27.09 (lLI.55)
27.o

7.00 - 62.00
23

-5.04 (15.93)

-2.0
-52.00 . 2.?.00

23

-0.21 (77.00)

-5.3
-8s.2s - 314.’29

23

35.53 (16.43)
37.0

7.00 - 63.00
19

32.68 (18.63)

36.0 L
7.00 . 63.00

19

.2.84 (13.68)

1.0
-24.00 - 28.00

19

-4.89 (43.74)

2.1

-?5.00 - Sto.oo

19

+: NOTE1 . RESPONSES GIVEN BETWEEN INE 35K11ANO 49th DAYS AFTER TI16 START W 00SING ARE INCLUDE IN lNE DAY 42 VALIJE.

NOTE2 TNE oIJESTIONAIIfE CONS ISIED OF 7 LJUESTIONS, EACN WI TN POSSIQLE ANSWERS UETI.JEEN 1 ANO 11, 1 ljEING oprl MAL .
\

uo
m

S(XNtll: lIIOMtll/l CS SIIEIDON - 05 SW12A1 ( 16 AIW96, 0:32)
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STUDY ~-9182 PAGE 1 OF 1

TA8LE 25 - SYMPTON DISTRESS SCALE - PAIM OUESTION 1 . PAIN FREOUENCY

8ASEL INE, BEST P~T BASELINE ,ANU (RAU AND PERCENTAGE) CNANGES FROM EASEL INE TO BEST POST 9ASEL INE RESPONSE (EIY PT)

ALL SUBJECIS

BASELINE ‘(B/L) PAIN FREQUENCY RESPONSE’
-,

BEST POST -IIASELIIIEPAIN FREOUENCY RESPONSE (BEST)

RAU CHANGE, BEST - B/L, PAIN FREOUENCY

PCl CNANGE, BEST - B/L , PAIN FREWENCY

TREATMENT ->

—.—. . . . . .

MEAN (S0)

MEOIAN

MIN - MAX

N

MEAN (SO)

MEOIAN

MIN - MAX

N

MEAN (SD )

MEDIAN

MIN - MAX

N

MEAN (SD)

ME(IIAN

MIN - MAX

N

.-.. _______

2.75 (1.39)

3.0

1.00 - 5.00

67

2.o9 (1.28)
2.0

1.00 - 5.00
67

-0.64 (1.05)

0.0

-4.00 - 1.00

67

.17.76 (31.06)

0.0
-Uo.oo - 10 U.OLI

67

N ONLY

..——

2.61 (1.25)

2.0

1.00 - 5.00

75

2.13 (1.22)

2.0

1.00 - 5.00
75

-0.48 (1.13)

0.0

-4.00 - 2.00

73

-12.76 (36.64)

0.0

-80.00 - 100.00

75

.

m

NOIE: rllli OUESIION MAD POSSIBLE ANSUERS BEIUEEN 1 AND 5, 1 BEING OPTIMAL ,

1
SOWCE: UIOMEIRICS SNELDON . 02 P1HIN (16APN96, 9:06)



sTUOY~_9182 PAGE 1 OF 1

TABLE 26 - S7MPTDN OISTRESS “SCALE - PAIN 1NTENSIT%

BASELINE, IIEST POST BASELINE ,ANII (RAU AND PCRCEMIA(iE) CNANGES FW4 OASE1 INE 10 UEST W-El llASE1. fNE RCSPONSt (OY Pl)

ALL SUBJECTS

TltEAIMENT -> M+N N ONLY

..—..—.- . .. . . . . . ... -.—_____

BASELINE (EL/+) PAIN IN IENSIIY RESPONSE

.

BEST POST-BASELINE PAIN INTENSITY RESPONSE (BEST)

RAW CIIANGE, BEST - B/L, PAIN INIENSIIY

PC1 ClfANGE, UEST - B/L, PAIM INIENSITY

MEAN (SD ) 2.08 (1.00) 2.04 (0.90)

MEDIAN 2.0 2.0
t41N - MAX 1.00 - 5.00 1.00 - 4.00

N 63 71

MEAN (W) 1.70 (0.82) 1.87 (0.94)
MEOIAN 2.0 2.0 ;

MIM - MAX 1.00 - 4.00 1.00 . 4.00
N 63 71

MEAN (SD) .0.30 (0.U3) -0.17 (0.91)
MEDIAN 0.0 0.0

MIN - MAX -3.00 - 1.00 .2.00 - 2.00
N 63 71

MEAN (SO) -11.27 (29.46) 2.11 (55.42)
MEDIAN 0.0 0.0

MIN - MAX -?5.00 - 100.00 .66.67 - 200.00
N 63 71

NOTE:’ THE WESI ION IIAD POSSIULE ANSUERS EIL!lUEEN 1 ANI) 5, 1 UEINti OPTIMAL .

i
SOUIWE : QIONEIRICS SIIEI.DLIN - 9.?P2MIN ( 16APK96, 9: 12)
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sTuoY~91L12

TALILli 28 - FUNCTIONAL LIVING INDEX, CANCER

EASEL INE, BEST POST BASEL I ME ,AND (RAW AND PERCENTAGE) CNANGES

BASELINE 1~/1) DISCOMFORT REspoNsE
.

BEST POST B/L 01 SCC$4FORT RESPONSE (BEST)

RAW CNANGE, UESI . U/l , 1)1 SCLN4FQltl

PCT CIIANGE , BEST - B/L, D1S(:OMF(J14T

- NW UNCOMFEJRTAllLE00 Y(HJ

FRC44BASELINE TO EESI POST

SUBJECTS ON ANALGESIC AT BASELINE

IREAIMENT -> t4+ll

MEAN (SD )

MEDIAN

MIN - MAX

N

HEAN (SD)

MEDIAN

MIN - MAX

N

MEAN (SII )

MEOIAN

HIN - MAX

M

IWAN (SD)

MEDIAN

MIN - MAX

N

3.63 (1.85)

4.0

1.00 - 7.00

39

2.73 (1.86)

2.0
1.00 - ?.00

59

.0.90 (2.15)
-1.0

.4.50 - 4.50
39

FEEL [WAY

BASELINE RESPONSE

PAGE 1 OF 1

(EIYSUBJECT)

N ONLY

-8.13 (?9.02)

-33.3

-81.82 - 300.00

39

3.71 (1.81)

4.0

1.00 - 7.00

40

2.73 (1.54) ‘
2.5

1.00 - 6.00
40

-U.W (1.72)

-1.0
-6.00 - 2.00

40

-14.16 (5?.58)

-25.0
-tls.?l - 200.00

40

.

s NOTE: THE OIJESTloN HAD PoSslfJLE ANSUERS BETWEEN 1 ANO 7, 1 BEING OPTIMAL .
‘\

sOURCE: BIOMETRICS SNELOLIN 01 IIMINA (16AFW6, 9:26)
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STUDY ~9182 PAGE 1 OF 1

TABLE 30 - SYMP1OM OISTKESS SCAI. E: - PAIN FREQUENCY

EIASEL INE, BEST POS1 BAsE1. INE ,ANL) (RAU AND PERCENTAGE) CNANGES FROM BASELINE TO BESI POST BASELINE RESPUNSE (BY PT)

SUBJECTS ON ANALGESIC AT EASEL lNE

TREATMENT -z N ONLY

.,
BASELINE (BiL) PAIN FRE9UENCY RESPONSE

-,

BEST POST-BASELINE PAIN FREQUENCY RESIWMSE(BESTI

RAU Cll~NGE , BEST - 8/1 , PAIN FREWENCY

PCJ CNANCE, BEST - n/L, PAIN FIEEOLIENCY

MEAN (SO)

MEOIAN

MIN - MAX

N

MEAN (SO)

MEOIAN

MIN - MAX
N

MEAN (SO)

MEDIAN
t41N - MAX

N

HEAN (SD)
MEDIAN

MIN - MAX

N

3.29 (1.31)

3.0

1.00 - 5.00

38

2.42 (1.43)

2.0

1.(NJ. 5.00
30

-0.87 (1.23)

-1.0
-4.00 - 1.00

38

-23.SS (30.60)

-20.0

-80.00 - 33.33

30

2.95 (1,23)

3.0

1.00 - 5.00

39

2.I,9 (1.H)

2.0

1.00 - 5.00

39

-0.46 (1.25)

0.0
-4.00 - 2.00

39

-9,66 (40.36)

0.0

-80.00 - 100.00

39

.

NOTE: IIIE U(JESIION IIAO POSSIUIE ANSUEkS UEIWiiN ! ANI) 5, 1 LWINtJ LNI1 IMAI. .

‘\
s(xNW: II I(JML IN IC!i sNCILILIN - 02 P1MINA ( 16AIw)6, 9:L6)
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STUDY ~_91L!2
PAGE t (IF 1

IAULE 32 - IMPACT OF PAIN ON oAILy AcllvlllE$ ([pDA)
6AsELl NE, BEsT POST BASELINE ,ANO (RAW ANO PERCENTAGE) ctlANGE FROM BASELINE TO BEST POST BASELINE ilEsPoNsE (PER WB.IECT)

SUBJECTS TAKING ANALGESICS

BASELI+4E (B/L) IPDA SUM
.

BEST POST BASELINE IPOA SUM (BEST)

RAW CIIANGE, BEST - B/L, IPDA SUM

PCT CNANGE, BEST - 0/1,, IPISA SUM

TREATMENT ->

MEAN (SD)

MEDIAN

HIM - MAX

N

MEAN (SO)

MEDIAN

HIM - MAX

N

MEAN (SD)

MEDIAN

HIN - MAX

N

HEAN (SO)

MEDIAN

MIN - MAX

N

M+ll II ONLY

33.10 (18.02)
33.0

7.00 - 6LI.00

40

27.70 (18.05)
27.5

7.00 - 62.00
40

.5.40 (16.01)
.2.0

-52.00 - 27.00
40

-5.55 (65.62)
-7.8

-85.25 - 314.29
40

34.89 (17.87)

36.0

7.00 - 70.00

38

30.80 (18.60) ‘,
34.0

7.00 - 63. oO
38

-4.09 (16.17)
-2.0

-59.00 - 33.17
38

-1.82 (68.77)

-7.0

-89.39 - 331.67

38

NOTE: TNE OuEs TlONAIRE CONS[STEO OF 7 outisrloNs, EACII WITN PLISSi OLE ANSUEKs QEIUt LN 1 ANO 11, 1 8EING OPTIMAL.

.

SOLJRCE: lLIOME1lfICS SIIE1OON . Q5sMfllNA (16APK96, 10: I37)
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Adde dum to Statn istical Rev iew and Evaluation

NDA#; 19-297
I’ll/ -7 j;~~

Title: Phase III Trial of Mitoxantrone Plus Low-Dose P~ednisone Versus Low-Dose
Prednisone for Symptomatic Hormone-Resistant Prostate Cancer

@p cantIi : hn.munex
.,

Name of Dru~ : Novantrone (Mitoxantrone Hydrochloride Concentrate for injection)

Md ication: Hormone Resistant Prostate Cancer (HRPC)

Pocu ments Review ed: Volumes 9-12 of submission dated May 13, 1996, Volume 1 of
submission dated October 4, 1996, and Volume 1 of submission dated November 4, 1996.

Medical Review er: Julie Beitz, M.D.

This review consists of A) an exploratory longitudinal data analysis on PPI (Present Pain
intensity), the prim~ endpoint of the CCI-NOV22 study, and B) some additional analyses
requested by the ODAC members from the ODAC meeting on 9/11/1996 regardhg the pain
intensity endpoint of the CCI-NOV22 study, and the analgesic use and the pain intensity
endpoints from the 9182 study.

LONGITUDINAL DATA ANA~SIS OF PPI (CCI-NO V22 Studv)\

The sponsor did not provide any formal longitudinal analyses that could be used to assess time
trends on the quality of life data. This reviewer petiormed an exploratory longitudinal data
analysis on PPI (Present Pain intensity), the primary endpoint of the CCI-NOV22 study. This type
of analysis enables one to assess the time trend of the PPI for both groups, the treatment group
(M+P) and the control group (P) over the 18 cycles of treatment. This review will not include any
methodological details.

Longitudinal data analyses are looking at the patterns of the data over time and are taking into.
account the within patient correlation of the repeated measurements. One of the most important
considerations in performing longitudinal data analysis is to assess the missing data mechanism. ---””
Under the ‘ignorable’missing data mechanism (Little 1995), missing completely at random
(MCAR) or missing at random (MAR), one can use all the available data for assessing time
trends. Random missingness means @at the time trend is the same for those patients who
completed the study (completers) and for those who did not (drop-outs), by treatment arm. For
example, one can define completers as those patients who had treatment for a minimum number of
cycles. If the patterns of the drop-out patients in each group are not the same, and that is the case
in most cancer clinical trials where patients either die fast, or they drop out for toxicity or other
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reasons fhster in one am than the other, then we look at the time trt!nds of those patients who
completed the study and those who dropped out before the end of the study separately. In
addition, correlation of the repeated measurements within each patient is an important
consideration for the type of methodology to be used for the longitudinal data analysis. It is
usually very difficult to choose one type of methodology over another when deahng with this
problem.

,.

Longitudinal data analyses are known as “Grotih Curves” analyses. The most common
methodologies for approachhg this problem are the mixed effects models (Laird and Ware, 1982)
and “estimating equations” (Liartg and Zeger 1986, with different ways of estimating the within
patient correlation) for determining trends of the treatment effect (if any) over time. One hopes
that these different methods will give consistent results. Hence, the robustness of the results is
also a very important factor for assessing the validity of these type of exploratory analyses.

The following table contains the baseline distribution of the PPI scores between the two treatment
groups. These results were provided by the sponsor.

Table 1: Baseline assessments of PPI
t

PPI o 1 2 3 4 5

M+P 1 30 30 15 4 0 80

P 1 23 37 15 5 0 81
*Two-sided Chi-squared p-value=O.782

Figure 1 presents the PPI data available per treatment group at each cycle. We obsewe that the
drop out rates of patients in each group are about the same at each cycle of treatment. There
were 18 cycles of treatment, from 1 to 18. In this graph and all subsequent figures included in this
review the cycles of treatment are translated from Oto 17. More than 50°/0of the patients
dropped-out at about or after cycle 8. Figure 2 present the PPI time trends for the control group
and the treatment group, tier applying the Liang and Zeger methodology of “estimating
equations”. The following model was applied separately for each treatment group:

PPI= InterceptWycle+Cycle2.

We obseme that the PPI is decreasing faster in the M+P group than in the P group up to about -,.
cycle 9, but then the PPI is increasing faster in the M+P group than the P group up to the end of
the study. One has to take into account that the attrition rates are high tier cycle 9. The main
assumption here is that the missing data mechanism is ‘ignorable’. These time trends are not
different between the two treatmeqt’groups.

Next we assume that the missing data mechanism is not ‘ignorable’. If we define completers as
those patients who had at least 9 cycles (half a year) of treatment, and the rest of the patients as
drop-outs, then we observe in Figure 3 that the time trend of the completers is about the same as

2



the time trend of the drop-out patients in treatment arm P. However, the time trend of the
completers is not the same as the time trend of the drop-out patients in treatment arm M+P. This
really means that the missing data mechanism is not ‘ignorable’.The PPI was initially higher and
decreased faster for the drop-outs than for the completers in the M+P group. Wealso obseme
that the time trends of PPI for the drop-outs between the two treatment groups are different. We
observe that pain is decreasing very fmt in the beginning fbr the drop-outs in the treatment group
than for those in the control group. This steep reduction in pain in the treatment group lasted for
about 4 to 6 cycles and then pain returned. That is probably why patients dropped out. The time
trends of the PPI for the completers are about the same in both treatment groups. Completers in
the treatment group started with a lower pain score than did the control completers. Pain
decreased for about 9 cycles of treatment and then returned. One has to take into account that
the attrition rates are Klghafter cycle 9.

In conclusion, patients who stayed on the study long enough in either treatment group had a very
small reduction in PPI that lasted for about 9 to 10 cycles and gradually increased thereafter. The
PPI time trends between the two treatment groups for these patients were not different. Patients
who dropped out in the treatment group M+P had a more rapid reduction in PPI than those
patients who dropped out in the treatment group P. This reduction of PPI lasted for about 5 to 6
cycles. PPI then increased faster in the M+P group than the P group. As expected, such patients
in either group stopped treatment at that point. The PPI time trends between the two treatment
groups for these patients were different.

The following table includes the number of completers and drop-outs who were”assessed as
responders by the Medical Reviewer based on the deftition of Criterion 1 for response.

Table 2: Number of responders who were classified as either completers
or drop-outs for the longitudiml data analysis of PPI

Treatment Responders Completers Drop-outs

M+P 21 12 9

P 10 8 2

Similar analyses were performed on the analgesic scores as for the PPI. There were some
scores of more than 100 that were excluded from this analysis. This decision was taken after
consultation with the Medical Reviewer. Figure 4 presents the analgesic scores time trends fo~
the control group and for the treatment group respectively. We observe that analgesic use is
increasing in the P group and is decreasing in the M +P group. The time trends are different
between the two treatment groups ~ favor of the treatment group.

Figures 5 and 6 show that the time trends of the analgesic use of the completers are the same
as the time trends of the drop-out patients for each treatment group. This really means that the
missing data mechanism is ‘ignoralie’, and hence, one could use all the data.
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In conclusion, the amlgesic use time trends
indicating that patients in the treatment am

Conclusion: We can not ignore the missing

favor the treatment arm over the control,
reduced their analgesic use.

data mechanism between the two groups for the
PPI scores since the time trends of the PPI for the drop-outs were different from those of the
completers in the M +P group . But, this was not the cas~ for analgesic use: the time trends
were similar for both the drop-outs and the completers in each treatment group. These analyses
show that there are some patients who had a rduction in their pain and quite a lot of patients
who had a decrease in the amlgesic use in the treatment arm compared to the control arm.

B) Additional analyses requested by the ODAC members from the ODAC meeting on
9/11/1996

cc I-NOV22 Stud v: The committee’s statistical consultant, Dr. Simon suggested that we look at
and compare the time trends in pain intensity (a) of those patients in the P arm who crossed over
to the M+P arm with those remaining in the P arm and (b) of those patients in the P arm who had
stable disease and crossed over to the M+P arm with those remaining in the P arm.

This reviewer performed the following analysis suggested by Dr. Simon: A linear regression
model was fitted to each individual’s data of pain intensity overtime, and the slope of each line
was calculated. Then, a t test was petiormed to compare the individual slopes between the two
patient groups.

There were 48 (out of 80) patients in the P arm who crossed over to the M+P arm. The median
number of crossover cycles was 5 cycles of treatment with a range of 2 to 12 cycles of treatment.
The means of the slopes are 0.05 and -0.25 for the 48 patients in the P arm who crossed over to
the M+P arm and the remaining 22 patients who stayed in the P arm, respectively. The two sided
t test p-value is 0.012 in favor of those patients who did not cross over. Hence, the pain intensity
of those patients who crossed over from the P arm to the M+P arm was worse. That is probably
why these patients crossed over.

The means of the slopes are 0.07 and -0.25 for the 18 patients in the P arm who had stable
disease before they crossed over to the M+P arm and the 22 patients who never crossed over,
respectively. The two sided t test p-value is 0.05 in favor of those patients who did not cross o“ver.
Hence, the pain intensity of those patients who had stable disease and crossed over from the P ...
arm to the M+P arm was worse.

Study 9182: This reviewer. performed the same analysis as in the CCI-NOV22 Study,-
on both the analgesic use and the pzjin intensity. Pain intensity was not collected as an individual

endpoint. Pain intensity was part of the SDS (Symptom Distress Scale), item #2. Both analgesic
use and pain intensity were supposed to be collected at baseline, at 6-week intervals and at the
end of the study. In actuality, data were collected very ifiequently on these parameters. A linear
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regression model was fitted to each individual’s data of analgesic use and pain intensity over time,

and the slope of each line was calculated. Then, a t test was performed to compare the slopes
between the two treatment groups.

Analgesic use: There were 69 (out of 123) patients in the H arm and 73 (out of119) patients in
the M + H arm, who had analgesic use at baseline. The m’cansof the slopes are 0.08 for the H
arm and -0.05 for the M+H arm. Even though these results are not statistically significant, there
is an indication that the analgesic use in the M+H arm is decreasing overtime and the analgesic
use in the H arm is increasing over time.

Pain intensity: There were 81 (out of 123) patients in the H arm and 79 (out of 119) patients in

the M + H arm, who had at least 2 observations on pain intensity overtime. The means of the
slopes are similar, -0.001 for the H arm and -0.002 for the M+H arm. These results are not
statistically significant.

Spo nsor’s analvses : The sponsor pefioxmed analyses on the analgesic use and pain intensity
based on mean best percent changes from baseline. The following Table presents the mean best
percent change in analgesic use for all subjects requiring analgesics at baseline and for subsets of
patients based on the baseline level of analgesic use:

Sponsor’s Table: Mean Best Percent Change in Analgesic Level

M+H H

Baseline Number of Mean best Number of Mean best P-value* *
analgesics patients 0/0 change patients ‘/0change

Level 1-4 61 -17 61 +17 0.014

Level 1,2 21 -21 23 +72 0.006

Level 3,4 40 -15 38 -16 0.951

*

**

A negative value ComesPondsto a decrease in analgesic level, and a positive value corresponds
to an increase in analgesic level

CMH means test

..

.,.”

*** 0= no analgesic use

1= non narcotic analgesic, occasionally
2= non naredic analgesic, regularly ‘
3= narcotic, occasionally
4= narcotics, regularly

—.



The following Table presents the mean best percent change in pain intensity for all subjects ~
requiring analgesics at baseline and for subsets of patients based on the baseline level of analgesic
use:

Sponsor’s Table: Mean Best Percent Change in Pain Intensity
,-

M+H

Baseline Number of Mean best
analgesics patients 0/0change

Level 1-4 37 -14

Level 1,2 13 -4

Level 3,4 24 -20

H.,
I I

Number of I Mean best I P-value**
patients I 0/0change I

38 I +8 I 0.057

13 I +4 I 0.735

25 I +10 I 0.024

* A negative value caresponds to a decrease in pain intensity
** CMH means test
*** Pain scale of 1-5, where 1 is better (less pain).

Conclusions: Patients who crossed over Ilom the P arm to the M+P arm seem to perform worse
than those patients who did not, in their pain intensity scores. There was a statistically significant
difference between these two cohorts of patients.

There is some indication that the analgesic use in the M+H arm is decreasing over time and the
analgesic use in the H arm is increasing over time for patients with analgesic use at baseline. The
difference between the M+H arm and the H arm was not statistically significant for this endpoint.
The mean best percent change difference between the two treatment groups in analgesic use for
all subjects requiring analgesics at baseline was statistically significant in favor of the M+H arm.
For the subset of patients who had non narcotic analgesic use at baseline, the difference in the
mean best percent changes in analgesic use was statistically significant in favor of the M+H arm.

OVERALL CONCLUSIONS: The longitudiml data analyses show that there is a benefit in
the pain intensity for some patients who received the M +P treatment. Patients in the M +P
arm had a statistically significant decrease in their analgesic use compared to patients in the P
arm, who actually had an increase in their analgesic use.

.,,

Patients who crossed over from the P arm to the M +P arm seem to perform worse than those
patients who did not, in terms of their pain intensity scores. There was a statistically
significant difference in their pain intensity between these two cohorts of patients.

There is some indication that the analgesic use in the M +H arm is decreasing over time and
the amlgesic use in the H arm is increasing over time for patients with amlgesic use at
baseline. The difference between the analgesic use scores of the M +H arm and of the H arm
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was not statistically significant for this endpoint. The mean best percent change difference
between the two treatment groups in analgesic use for all subjects requiring analgesics at baseline
was statistically significant in favor of the M+H arm. For the subset of patients who had non
narcotic analgesic use at baseline, the difference in the mean best percent changes in analgesic use
was statistically significant in favor of the M+H arm. The mean best percent change difference
between the two treatment groups (M+H vs H) in the pain ‘intensityfor all subjects requiring
analgesics at baseline was not statistically significant.

RECOMMENDATION: Based on the data presented by the sponsor, the retrospective analysis
performed on the 9182 study supports the findings of the pivotal study (CCI-NOV22
Study), for the analgesic use endpoint. On the other hand, the retrospective analysis performed
on the 9182 study does not support the findings of the pivotal study (CCI-NOV22
Study), for the pain intensity endpoint. This could be due to the fact that pain intensity was not
collected as an individual endpoint. Pain intensity was part of the SDS (Symptom Distress Scale)
questionnaire. Evidence that Mitoxantrone is effective in the palliative treatment of patients
with symptomatic Hormone- Resistant Prostate Cancer has been shown. Approval of
Mitoxantrone in patients with symptomatic Hormone-Resistant Prostate Cancer is
recommended by this reviewer, as an alternative to other treatments, for the palliative
treatment of patients with symptomatic Hormone-Resistant Prostate Cancer.

ACKNOWLEDGMENTS: I would like to thank Dr. Masahiro Takeuchi and Dr. Clare Cnecco
for their constructive suggestions which substantially improved this review.

.;
Antonis Koutsoukos, Ph.D
Mathematical Statistician

concur: Dr. Gnecco ~ % +6- “171?L

.,,

cc:

/WChiV~ NDA 19-297

HFD- 150/Dr. Beitz
,.

/
HFD-150/Dr. Justice
HFD-150/Ms. Leslie Vaccari
HFD-344/Dr. Lkook



HFD-710/Dr. Chi
HFD-7 10/Dr. Gnecco
HFD-710/Dr. Koutsoukos
HFD-710/chron

Koutsoukos/ 10-21-1996/ WP6. 1/ c:hda19-297bovalng2.mv
This review consists of 8 pages (l-8) of text and 6 pages of graphs (Figures 1-6).
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- CHEMIS’rIS REVIEW 1.ORGANIZATION 2.NDA NIJMBER
HFD-150 DODP 19-297

3. N- AND ADDREsS OFAPPLICANT(CityandSmfe)

Immunex Corporation
51 University Street . c
Seattle, Washington 98101-2936 I5.SUPPLEMENT(s)NUh4BER4s)DA~s)

6.NAME OF DRUG

Novantrone J 7.NONPROP~ARY NAME SEI-014 10-May-l 996
rnitoxantrone hydrochloride

RSUPP~ PROVIDESFOR ,-
9.AMENDMENTSDATSSapproval for the treatment of hormonal refractive prostate cancer - a new

BC 01-OCT-199(indication for the approved drug. “(EfficacySup~lement)

I

O.PHARMACOLOGICAL CATEGQRY
11. HOW DISPENm 12.RELATEDlNDmDA/DhlFantineoplastic M ~ oTc _

3.DOSAGE FORM(S)

concentrate for injection 14.POTEN(X
2 mg /mL as base

5.GIE&UCALNAMSANDSTRUC2TJRE
16.RECORDSANDREPORTS1,4-dihydroxy-5,8-bis[[2-(2-hy&oW-
~ YES-_?40_ethyl)amino]ethyl] *o]-9, 10- anthracene-
~ YES_NO_dione hydrochloride OMo W-,*

w

I

o%%,~406 . 2HC1 .
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17.co~

Based on the submission date, the EA requirements for
this supplement are covered by the Interim Dired”ve,

cc: Orig. NDA 19-297Mz.W 5015.1, dated November 14,1995 and should meet
HFD-150/Div. Filethe requirement of TIER O.
HFD-150/RPBarron

R/D init. by

4&m 4 af%&z!Yo&& /B-//–9 6
18. CONCLUSIONSAND RECOMMENDATIONS

Based on the abbreviated EA (Tier O)informationand amendment dated 01-OCT-1996, A Findingof No Significant
Impact isjustified from the projeeted productionlevels of the product. for the proposed marketing for the new
indications. Approval of the supplementis recommended.
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ABBREVIATED ENVIRONMENTAL ASSESSMEMT

“’and

‘ FIND~G of NO SIGNIFICANT IMPACT

for

NOVANTRONE@

(mitoxantrone)
for Injection Concentrate

,

NDA 19-297/ SEI-014

FOOD AND DRUG ADMINISTIWTION

Center for Drug Evaluation and Research

Division’ of Oncologic Drug Products

HFD-150



FINDING OF NO SIGNIFICANT MPACT

NDA 19-297

Novantrone@
?-

(mitoxantrone)
for Injection Concentrate

(2 mg/mL as base)

The Food and Drug Administration (FDA) recognizes the National Environmental Policy
Act of 1969 (NEPA) as the national charter for the protection, restoratio~ and enhancement
of the environment. NEPA establishes policy, sets goals (Section 101), and provides
procedures (Section 102) to carry out the policy.

The Food and Drug Administratio~ Center for Drug Evaluation and Research has carefully
considered the potential environmental impact of this action and has concluded that this
action will not have a significant effkct on the quality of the human environment and that
an environmental impact statement therefore will not be prepared.

In support of their supplemental new drug application for-Novantroneo (mitoxantrone for
injection concentrate) for the treatment of hormonal retictive prostate cancer, a condition
for which there is currently no available therapy, Irnmunex Corporation has prepared an
abbreviated environmental assessment in accordance with 21 CFR31 a(b)(3) based on the
i.nfkequentuse of the drug product. The new indication for the mitoxantrone has received
orphan drug designation prusuant to Section 526 of the FD&C Act.

Mitoxantrone hydrochloride is a synthetic antineoplastic antbracenedione agent structurally
similar to the anthracyclines. It exists under ambient conditions as a dark blue-black solid
which has no odor and is only sparingly soluble in water.

Novantroie” was approved for the treatment of acute non-lymphocytic leukemia in adults
in combination with other approved drugs on December 23, 1987 under the Orphan Drug
Act ~.L. 97-414] as a concentrate which must be diluted with water or other suitable fluid
prior to administration.

The bulk drug substance is manufactured in Germany. The firm has provided a letter
confirming that all manufacturing operations in the production of mitoxantrone meet all
local environmental regulations. The drug product is manufactured in Puerto Rico. A letter
of compliance issued at the time of inspection from the Environmental Quality Board of
the Government of Puerto Rico found the firm in compliance with the regulation for the
control of hazardous and non-hazardous solid wastes. Occupational safety has been
appropriately addressed and a Material Stiety Data Sheet is attached. Approval of this new



.. . . . ..

indication and the resultant increase in the amount of tig product manufa-d at the site
is not expected to ti=t the ability of the *to comply with @l applicable regulations, nor
is the increased use and disposal of drug expected to adversely affect the environment.

Novantrone@is classified as non-hazardous material under the Resource Conservation and =
Recovery Act (RCRA guidelines, 40 CFR Part 261). Returned or out-of-specification drug
substance and rejected or returned drug product wiHbe disposed of by high temperature
incineration at an EPA licensed waste treatment facility.
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FDA ADDENDUM

.

In section 4a. of the EA the applicant states that ‘The sponsor
has discussed the proposed supplement with the FDA and was
advised that an AEA is appropriated because the subject of this
submission is an efficacy supplement to an approved NDA.W The
decision of whether an EA or AEA is ~propriate is independent of
the type of action (i..e., NDA, efficacy supplement). However, an
AEA is appropriate for this action because the product is used to
treat a rare disease or condition.

I



.

Supplemental New Drug
NDA 19-297
Immunex Corporation

Application-l* ui~i,tronew

,VOV.4.VTRONE mitoxancrone for injection concentrate
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Supplemental New Drug Application-Novantrone”=
NDA 19-297
Immunex Corporation

Section 2. hme of

Inxnunex CorporaUon

Section 3. Address

j 1 L-niversiq Stree[

.+pplicant

..

,.

03/18/087

Seattle, Washington 98101-2936

Section 4. Description of the Proposed Action

4.& Requworo W&

Yovanfrone@ (mi[onntrone for injcccion concentrate) is a synthetic antincoplaxic

anthracenedlone for intravenous use. It is cumendy approvedfor use in combination with other

approved drug(s) in the initial therapy of acute nonlymphocytic !eukcmia (.ANLL) in adults.

This cxegoq inckies ,myelogenous, promyelocytic, monocytic, and eryrhroid ocute

LAemias. This indicxion wrui filed and approved under -NDA 19-297.

.VOvanfrOne(rnitoxantrone for injection concemrate) is a sterile aqueous soIution containing

tnitoxantmne hydrochloride at a concentration equivalent to 2 mg mitoxanrronefreebase per

ML.supplied in T,ype I glass muludose vials as follow=

10 mifmuh.ic!osevial(20 mg)

1~-j flmul~dose vi~ (Z5 mg)

15 mUmultiaose vial(30 mg)

The Irnrnunex Corporation has filed a supplemental NDA pursuant to section 505(b~ of the

Federal Food, Drug & Cosmetic Act for %vanrrone (rnitoxancrone hydrochloride) requesting

approval of a new indication: “~vovanrrone in combination with corticostemids is indlcwed as

* initial chemotherapy for treatment of patients with symptomatic prostate cancer, after hike of

primary hormonal-therapy ..” An X.+ has been prepared and is being submittedpursu~.tto21

CFR 25.31(0. The sponsor has discussed the proposed supplement with the FDA and was

advised that an AEA is appropriate because the subject of this submission is an cificacy “

supplement to an zpproved NDA.



auppt$mlenta] NeW lJrug Application-INovantronew ...-
“ NDA 19-297

Immunex Corporation

‘03/18/088

.
~.b.Needfor.Ac[ion:

.V~vdnvone is cu~ntiy Iicsnsixl for marice[in: in the U.S. in parexeral formulations by

Irnmunex Corporation. The product is also approved for several indications intemmiondly

is disuibuted by a subsidkuy of American Home ProductsCorporation.Theneedforthe

md

zction is to obtain approvai of an ei?fcctive creatrnk for the palliation of pain related symptoms

in padenrs with hormone =fractory prostate cmcer [HRPC): a condition for which there is

cumently no available therapy.

.+.ssurning the apprcwal of this application. tie projected level of production of .~ownrrone is

expected to increase appro-xirnately . The projected five (.5)year production of

Yovantrone for total domestic use is provided below.

.* applicationrequesting orphan drug scams for Nownfrone for Lie mmtment of hormone

resistant prostate cancer was submitted to the FDA m April 3, 1996. To date,we haveordy

received acknowied.gnent of receipt of the application; orphan drug status has not yet been

=-ted. Based on data provided in the orphm drug application,it appearsthattheprevalence

of patienrsWhoareeligfolefor chemothempeutic creatrnent with Novomnmewill plateau at

approximately patients per year. Therefore. it is expected that the amount of drug for

domestic use will not increxe appreciably above the 5th year estimate provided above.

4.c. Manu_. Loc.0 xions:

, 4.c.i. Bulk Drug Manufacture:

Novmtrone drug substance (mitoxaxrone hydrochloride) is manufactured by ..

A complete

description of the facility, method of manufacture and controlsexercised during manufacture ‘--

and for release of the bulk drug is on file in drug rower tile. type II. DMF

. A description of tis plant site has been requested.
,,‘

3

.



Supplemental New Drug Application-Novantrone@
NDA 19-297
Immunex Corporation

031Ao/uiJY

-kii. Parenteral Dosage Fosin Manufacmre:

The bulk drug is formulated md pacicaged in 2 @ML dos~ge sueqh vials M
p~oduc( is fd]ed ~[ (hjs concen~~on ~d ~~e[~d in

‘) a 125 mL vial (25 mq), and 3) a 15 ML ‘.ialthree presentxions: 1) 310 rnL vial (20 m:]. .

(30 mg).

It is a 19-acre piant site containkg seven major buildings: che plant site is bounded by

s~uti~ tenting. These kicilities are located in ripopulous area with a subrropicd climate ana

flat ten-in. Production is limited to sterile parcnteral solutions, suspensions and lyophilized

powders.

The manufacrurixg sites for bulk drug and final formulation are in compliance with applicable

environmental re=~lations. Procedures are.in place u both locations for handling and disposai

of returned, expired and rejec:ed drug product. Employee health and sat-ety pro=~ m also

in place to assure containment of chemicals and minimize exposure of workers to

mitoxamrone.

4.d. J omion of LIse ~nd Dis-

Yowrnrrone is targeted for use by cancer patiems throughout the United States. Patients will

be treated in a hospital or clinic setting oniy, and emp~ or partially empty packages will be

disposed accorrihg to hospital. pharmacy or clinic procedures.

.tiy rejected or out-of-specification buLk drug batches are disposed of by high temperature

incineration at an EP.\ licensed waste rrutment facility (refer to Reference 1. SOP 67-10-173.

Disposition of Rejected Material, The drug

formulation faciliry in has a contract to send any rejec:ed waste product
●

co the Ricility located in for incineration .-

(RCF@ TSD P:tmit=L.ADO10395127P, expiration date March21, 2001). This state and

federally permitted faciliry is lcated on a 400 acre site in a rural setdng, and in o climate that 3

temperate.

Mas:e:File, DMF

-!



supplemental New Drug Application-Novantrone~
NDA 19-297

03/18/090

Immunex Corporation

.
Currently. returned. rejected and expired commercial product is shipped [o

for subsequent disposal and Jescruction. This process will continue to be

utilized after approval of che uddicional indication. Accorrhns to established procedures (a copy

of the Returned Goods Polic:/ and Form is provided in Refe.mnce 2: ~ more detailed SOP is

included in Confidential .+ppendLK ~), an inv<iicoryis taken of all returned gods and

submitted to Irnrnunex Corp. ~orconf-tion. Each package of returned goods is inspected...
the contenrs identified and classi.t%d. and che material tracked from the P&c oi receipt through

tinai disposal and destruction.

Returned materials processed rIC are stored in a separate inventory and hen transferred

co a comracted pharmaceutical disposal serfice

system to document and crack tie reeeipt and disposition of all incoming dng maceriak. .<

detailed descnpcion of cdl Immunex returned goods is captured upon receipc and forwarded co

Irnmunex Customer Service. Waste materials are classified for proper disposal md destruction

according to intemai~.pmeedures, and in accord.agce with Iocd. state and Federal

reggla[ions.

iv~vantr~ne is classified as a non-hazardous materialtinder the Resource Corcservadon and

Recovery ACC(RCRA guidelines, 40 CFR Pm 261) (see also Reference Y. :Vovamrone

recumed goods are ultimately destroyed by high cempcrature incine.mtion at an EP.+ percrdcted

waste r.ratmenc faciliry - (RCM Part B Permit

#MlR069748 192, expiration date July 2, 1998). Each shipment of wasze producu co the

faciliry leaves ~ with an attached shipping rnanifes~ and a comple:e description of che

macecials and its packaging. ~persomel confmn the receipc and destruction of each

shipment. A confmacion copy of che shipping manifest, the Wate Material Data Sheer.

(Reference 4) and a Cerdficace of Destruction are sent to Irrununex Corpomion. In this

manner, Irnmunex has positive confinnadonor chedestruction of all waste drug product.

s
Section 5. Identification of Chemical Substances that are Subject to this

Proposed Action
Novamrone is a synrhetic a.ntineoplastic anchracenedione for intravenous use. h is supplied as

a concencrace and must be diluted prior co”injection. The concentrate is a s[erile nonpyogenic.

dark blue aqueous solution concai&g micoxantrone hydrochloride equivalent co 2 mg/&L/.
micoxantrone free b&e, with sodium chloride (O-SO%wh), sodium acetace (0.005% w/v), and

5
I .-
,.
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su’ppiemental New Drug
NDA 19-297
Immunex Corporation

Application-Novantrone@ 03/18/091

Jcttic acid iO.046% wi~ ) as inactive in~rediems. Tne solution W a pH of 3.0 :04.5 ~na

contains O.14 mEa of sodium per ML. ne product ciocs not contain prcsermtives. The

product is packaged in cleu”Type I glass vials stoppered with a gmy bwyl rubber olug.

aluminum crimp se2i and piastic cap.

,.

The physical and chemical pmperdes of Novmrrone and tie dosage fom excipientshddkives

axe summarized in this section. A material safety data sheet is provided for Novantrone

(Reference 5).

.\. Nomenclature:

i. USAN %me: mitoxancrone hydrochloride

ii. BrandiPropriecary Same: NovamronemiIOXUIUOnc

concentrate for injection

iii. Chemical Name: 1. +dih@roxy-5, 8-his [[2- [{z-

hydroxyethyl)amino]echyl] amino]-

9, 10-anthranceaedlone

d~ydroch!oride

B. C.%SRegistration N-o.:

C. Molecular Fomnuhx

D. Molecular WeignK

E. Suucturd (G~DhiCJ Formukx

F. Physical Descrip@ix

70476-82-5

517.41

...

1NHC:+2C:+21NHCH2C~+ZCH ‘“””

Dark blue aqueous solution

6



sUpplemeilLaI New Drug
NDA 19-297
Immunex Corporation

G. Additives:

Application-Novantrone@

.

03/18/092

. .
~xclolents: R~ticnak

sodium chloride. UP buffering gent
,-

X3&m acetate, USP buffering a~ent

~eticacid ,,. pH adjustment

water for injection. UP dilulmc

H. Impurities

Specifications have c~m established for related compounds and degradation products in tie

bulk drug substance (mitoxanmone hydrochloride) as follows:

The specification established for total related compounds is not more than (>>IT)

2.W%O.Refer coCordidemiaI .AppendLxB for Regisuation Specifications Nd a

summary of process related compounds in the bulk drug substance.

Specifications have been established for impurities in ~Yovanirone for Lajecion as foiIows:

Refer to Confidential Appendix C for Reusguation Specifications for ?{ovanrrone2

m@L and stability testingresultsfor 3 representative batches (one of eachproduct

presentation(20,25 and30 mg).

As can be noted from the product specifications, Novanrrone has one relacea compound

(CL 116,869) which has a limit of not more than (NMT) 3.0%. The related compound

mentioned above was compared to rnitoxantrone in a rat toxicity study. T“e related

compound was shown co be 20 fold less toxic than the drug substance (summary repofi

available upon request). .4 second related compound (CL 116,966) has a limit of >XT

i .5%. Total o[her related comoounds cannot exceed (i.e.. N34T) 2.0%. Tiiere are rio

other impurities present in the drug product which exceed the l.OCClevel. ‘“

.-

/“
,/
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Supplemental New “Drug Application-Novantrone@
NDA 19-297
Immunex Corporation

Section 6. Introduction of Substances

hems6L -d. are~cidresse~collectively in the

6.3. Substances
. .

exmc Wi :0 e elnu~

gb Controls exe, clsed-.. . #

into the Environment

following scatemen~.

,.

03/18/093

. . .
c. Kauon o i and statement of como. lianc e wi( aophcabl e~n ~aui~

fi.d. Discussion or the erfeet of appro..- val on comu[lm ce wit . .
curmm -on ~

Pm z subsmnc e:

The manufacmring process is in compliance with all local requiremems. as noted in the

attached environmemd compliance certification &am :Referenc:

0. h uptited smtemem hxi been requested from the manufacturer.

h MSDS for mitoxancrone hydrochloride is provided ~ RefeKme 7.

hJ. oroduct:0

The product. .VovanrroneMitoxanrronc for Injecrion Concentrate, has been

manufactured at this site far four(~) years. Approval of this application will not

change the qualitative compliance related to emission requirements.

Manuiactuk of the dry product is in compliance with all applicable Federal, Srate and

local emission requirements (Reference S), as noted in the atrached environmental

compliance certification statement (Refemce 9). A letter tiom Government of Puerto

Rico, Enviranrrenml QuaJi~ Board summarizing the results of an inspeecion of the

facility conducted on June 29, i995 is cdsoprovided in Reference 10.

Approval of his efficacy supplement and che resultant increase in the amount of drug

product manufactured is not expected to aifect our ability to comply with all applicable

re@[ions. .

.% MSDS for Novantrone is provided in Reference 5.
.,

/’
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Supplemental New Drug ~pp~icatlon-l~ovantronew
NDA 19-297
Immunex Corporation

03/18/094

fj.e. [~act due [o use and ciisoosai or w
.

l?ducr~ .

Tine impact of totaldex~ into the enwronmem of :%wumrone iscansiciereciinthe~~cui~[lons

provided. Calculation o~ m~xirnum expected erniucd concenmcion (MEEC), based on jth ~e~

production estimates for ,Vownfrone use in the United States is u follows:

MEEC (ppm in environment) =ibs/yr production X 8.9X l@

This equation is derived from the follow-kg: -

MEEC = (A)@)(CXD)(E)(F)

Where:

A= poundslyear

B= yez1265 &ys

C= day person/150gllons
D= l@16 million

E= @ions/8.34 pounds

F= one million

w
For total estimated A’ovunrroneproduction expec:ed for the year XC&

>fEEc = ~J kyryr.~ ~.~lb/kg~ 3.9X 10-9

= 4.5 XIO-~ ppm

S!X2

For additional Novamroneproduction expected by apprwd of thisaction

Note:

,

MEEC= 0.$S k@i X 2.2 lb/kg X 8.9XI0-9

= 1. IXI08 ppm

380 + 200 = 580: is the maximum concentration that could end up in the environment
if everything was flushed.

The first set of calculations uses the tlfrh (j[h) year maximum quanciry production level, id

assumes the comple:e disposal of all material. Therefore, this MEEC value represents the

m~xirnum amount ot ~,vovanrronewhich could enter the environment in rhe srated timeframe.

The second set of cr&luions considers only the addiriond drug rhat would be used by

9
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Sup@mental New Drug Application-Novantrone@
NDA 19-297
Immunex Corporation”

03/18/095

~pprovrd of diis action. and therefore reyesems [he additional maximum quantity [hat couici

enter the environment in [he Stated timeframe.

iVownrrone bulk is rnanufacrured wir-hincom~!iance of all applicable environmental

requirements. established by the German government- Novtzmronefinished formulation is

manufactured within compliance of ail appiicabk environmental requirements. established by

the local aurhoriries in Carolina. Puerto Rico.

During mam.hrure of ,Vovunrrone air emissions are filtered through fiiters which operate wirh

a 99.6-99.9% removal efficiency. The level of emissions is within compliance with all federal.

state and Iod requirements.

All outdated or rejeeted materials are cranspmed to a srate and federal permitted trear.menc

storage and disposal facility for incineration. After commercialization, retumerL rejected or

expired goods will be incinemted in an EPA-licensed waste ~eac.rnentand disposal rleiiiry.

Section 7. through Section 11.
Not required for this submission.

Section 12. List of Preparers/Contributors

Written bv:

Mark W. Gauthier, Sr. Manager, Regulatory Affairs

Immunex Corporation

Jeff Palmer. Sr. Manager. Environmental Health and Safety

Immunex Corporation

*

.,.

10
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Supplemental Lxew urug Application-Novantrone*
NDA 19-297
Immunex Corporation

03/18/096

Section 13. Certification .

Tineundersigned official uures chat tie information presented k me. Xcumte and compiet~ to

~Aebest of tie !mowledge of Imrnunex Corporar.iorI.

Mark \V.Gaudier ,,

Sr. Manager. Regulatory .Affairs .

Immunex Corporation

L

James F. Palmer

Sr. Manager, Environmental Health and Safety

Immunex Corporation

..

.,. ”
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Supplemental New Drug Application-Novantrone@
NDA 19-297
Immunex Corporation

Section 1-L References

03/18/097

1.

-1
-.

3.

4.

5.

6.

7.

s.

9.

SOP 67-10-173. Disposition of Rejected Material. .

Irnmunex Corporation Cxtomer Returned Goods fotm and insuuctions

Environmental Impact Storage and Handling Wastes Resulting from the Jdanufacruting of

.Vovamrone. March 2.1990 ‘-

~-tifo~ WaSte Data Sheet.

>[ateri~ Safev Data .%tm. ,Vovunrrone Mitoxamrone for kjection Concentrate

~nviro~enc~ Comp[imc: Certification Statement from (dm~

substance mmmfacmrer)

>hteriai Sarety Data SixeL ,mitoxantrone hydrochloride

List of Applicable Federal, State and Iocd mission requirements for

Environmental Compliance Certification Statement from

‘drug product manufacturer)

10. Letter from Government of Pueno Rico, Environmental Quality Board - summary of June

29.1995 faciIity inspection

11. Curriculum Victe of contributors.

1



Supplemental New Drug Application-Novantrone@
NDA 19-297
Immunex Corporation

Section 15. Confidential .+ppendices .

03/18/098

.+.

B.

c.

SOP # K-030-O 1. Irnmunex Corporation. Cornrnercia! Product Returns at Cudinai.

Mitoxanuone Hydroclh.ioride - Registration Specificacions and Summary of ?rocess

Related Compounds in the Bulk Drug Substance.

,Vovumrone \litoxarttrone for Injecaon C~ncentrate - Re~@ration j~ificwions and .

stability testing results for 3 representativebatches(oneofeachproduct presentation: 20.

25 and 30 mg) of the product,.

----

...
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Supplemental New Drug Application-Novantrone@
NDA 19-297 .03/18 /0123

Xmmunex Corporation

%LYMERIZATICN: Wli not occur lCCNOITICNS70 AVO1O: N/’.4

i] T <U
..4 MARY OF TOXICL[Y ANO HtAL~ H~ARO OATA

Ccntinued...



‘Supplemental New Drug Application-Novantrone@
NDA 19-297
Immunex Corporation

03/18/0124

WIYAR( WTE(S) CF EXPOSLIREJ’ENTRY:
Inhalationof Imistsor aerosols:sye or skin ccntact. ?I170XANTRCNEHci

may be abscrWl ‘Wough the zbraded(broken)skin in toxicmounts.
MIT3WTR.CNE SC: is pccrly aDsoroedaTter oral administration.

MITOXANTRCNE!-!Clwas not carcinoge~icin either ratscr nic~ ‘~fien
administeredinwwousiy cncz wery 21 days for 2 yews.

Continued....



Supplemental New Drug Application-Novantrone@
NDA 19-297

03/18 /012s

Immunex Corporation

y~. WWRY W iT)XiCIIY ANO titAL:+ -PZPRODAiA

Ccctifluec...

W’+ER:
.4s‘~uld be expectedwith rest anti-cancerGrugs.M170XMTRCNE tiClwas

positivein the Ames WC. PrCdUCIW mutations in bactwla, and has been
shcw to CWS2 ONA damage and cnrcmoscmal aberrations jn inar!nalian CS1lS ~
w. ~i?.~O@ ~~e mecimism :)?actionof H170XA.NTWE HC1 ~s not Fully
uccerstccd.its c’oxicWeets CNI be seen to Se Cireczlyr.elztsc!to its
therapeuticactivity. It ~s :eiiwed that HITOXANTRCNEHC1 acts as a
cytotoxlc(cell-killing)weflt3Y inhibitingnucleicacid (,RNAand ONA)
synthesis,resultingirIthe Cesthof CSIIS tht are dividingand grcwinq
(oroliTer?ting)as %ell as :5cs2 that are in mtimg (m-proii?erative)
siages.

~{~~ : hwdiately Flush eyes ixith plenty o~cool. icvogressurs ‘~ater Fw at

least20 minutes. Ccntacz a physician it irritation cccurs.

SKIN: Prcniotly ‘+mh with soiioand cool runningwater. Removecomminated
C;ochiflg.Contaminatedclothingshouldbe wasnedbefore reuse.
Ccntacta physiciani: irritationoccurs..

IN(ZSTICN: Inducsvcrnitlngimmediatelyas dir=tsa by fiec!icalpersonnel.
Nevergive afly~hinaby mouthto an unconsciousPerscfl.--)ieverinCuC?
vcrniti~gin zn unc;nsclousperson. Cail a Physician.

-.,

,/’
,
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supplemental New Drug Application-Novantrone@
NDA 19-297
Immunex Corporation

03/18/0126

CNJTICN! CHLCRINEGAS YAf W GENERATEDCURINGEITHERW THESE
DECINTAYINATICNPRCCECIURES!

, ‘“
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Supplemental New Drug Application-Novantrone@
NDA 19-297
Immunex Corporation

03/18/0127
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ahP~iemental New Drug App~lcauorl-I~ovantrone@’
NDA 19-297

03/18/0130

Immunex Corporation
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Supplemental New l)~i~7A”pplication-Novantrone@ 03/18/0132
NDA 19-297
Immunex Corporation ,.
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supplemental New Drug Application-N ovantrone@
NDA 19-297
Immunex Corporation

03/18 /013s

.

James (Jeff) Palmer
611 West Halladay Street

Seattle, Washington 98119-2523
(206) 283 - 5260

9/g~- 1~ Maws of Sciencein publicHealth IndustrialHygieneandSakry
Man3gcmcnt.Compktcdgraduatecoursework- degmcpendingthesis,
Universityof Washingon,SeattlGWsshingzon

. .

9n8 - 6/82 Bachelorof Science;EnvironmentalHealth
Universityof Washington,Seattle,Washingmn

Sr. Manager Immunex Corporation
Environmental Seattle, Washington
Health & Safety
10/88- p=nt Manageall aspectsofanenvironmenulcomplianceandemployeesafety

programfora bioccchnolog- phamaceatical company. Responsiblefor
developingandimplementingcorporatecccuparionalsafetyand
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B. Pharmacologic CLASS, SCIENTIFIC RATIONALE,

INTENDED USE AND POTENTIAL CL~NICAL BENEFITS

13.1 PHARMACOLOGIC CLASS

lMitoxantrone, known also as dihydroxyanthrace’nedione dihydrochloride (DH.AD),

is a synthetic anthracenedione antine~plastic agent derived from the anthraquinone

dye arnetandrone. M.itoxantrone is structurally similar to the rmthracyclines

doxorubicin and daunorubicin, having a planar polycyclic aromatic ring structure.

It is a hydroscopic, blue-black crystalline solid, with a molecular weight equal to

517.4 Daitons. Mitoxantrone is an anti-neoplastic agent thatexerts its cytotoxic

effects by intercalating deoxyribonucleic acid (DNA) by a hydrogen-bonding

mechanism. The compound causes DNA-protein crosslinks and DNA-protein

double- and single-stranded breaks. Mitoxantrone also exerts its cytotoxic activity

by interfering with ribonucleic acid (RNA) molecules in the cell nucleus and by

inhibiting topoisomerase II enzymatic activity (Faulds 199 1).

The phaxmacokinetic profde of mitoxantroneis well established. Mitoxantrone

exhibits triexponentiai pharmacokinetics, with rapid initial (a) distribution phase,

an intermediate (f)) distribution phase, and a much slower(y) elimination phase

(Ehninger 1990). Autopsy studies in humans have shown extensive dose-related

distribution into most tissues spat from the central nervous system (Stewart 1986).

iMitoxantrone has a large volume of dktribution (1OOO4OOOL) indicating that much

of the drug is sequestered in tissues. For the most part, mitoxantrone is

metabolized by the liver and eliminated in the bile. Renal clearance accounts for

less than 109o of the total clearance of mitoxantrone. Details on the structure,

mechanism of action, pharmacology, and pharmacokinetic parameters of this agent

were included in the original NDA submission # 19-297.

B.2 SCIENTIFIC RATIONALE

IrI 1987, rnitoxantrone was approved by the Food and Drug Administration (FDA)

for the therapy of acute non-lymphocytic leukemia in adults. The scientilc rationale

for investigating mitoxhtrone for the palliative treatrnent,of patients with hormone-

refractory prostate cancer (WC) is supported by its known antitumor activity in

several malignancies and its favorable safety profde, even in older patients.

.,’”

!“
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Prostate cancer is the most common cancer in men and tluecond leading cause of

death due to cancer in men. The American Cancer Society estimates that about

317,000 men will be diagnosed with prostate cancer during 1996 and about 41,000

will die from the disease this year (Parker, 1996). The principal form of systemic

therapy for prostate cancer is endocrine manipulation aimed at androgen ablation.

The majority of patients treated with hormone therapy eventually experience

disease progression due to the development of resistance to endocrine manipulation.

The median duration of response from the beginning of hormone therapy to

progression is approximately 3.5 years. The outcome of patients with HRPC is

bleak due to rapid disease progression, poor performance status, and decreased

quality of life (QOL). Patients with WC generally have bone pain due to diffuse

skeletal metastasis, dysuri% edema fatigue, anorexi% depression, and weight loss.

The median time to death of patients with HRPC is six to twelve months.

Cumently, there is no cure for HRPC. The principal objective of cummt therapies

is symptom palliation. Because prostate cancer occurs more frequently in older

patients, usually over 60 years old, co-morbid conditions compromise tke use of

potentially effective but possibly toxic therapy. An agent must be effective and well

tolerated in order to be clinically beneficial in this older patient population.

In Phase I and II trials, mitoxantrone has demonstrated substantial antitumor

activity in a variety of malignancies including leukemi~ lymphom~ breast cancer,

and ovarian cancer. The safely profile of rnitoxantrone has been found to be

favorable when given at a dose averaging 12 mg/m2 every three weeks, and its

primary toxicity is neutropenia At doses up to 28 mg/mz given every 34 weeks,

dose-limiting toxicity is myelosuppression.

In the 1980s, Phase I and II studies were conducted to evaluate mitoxantrone given

at various doses and schedules in HRPC. In these early trials, approximately 290-

patients were reported to have received rnitoxantrone alone or in combination with ---”

other cytotoxics. Overall, these trials conftrmed that mitoxantrone has a favorable

safety profde in this patient population and demonstrated a palliative benefit in 25 to

SO% OEpatients widrsymptomatic disease. A c~adian phase U open-label>

prednisone-controlled trial (CCI-NOV 22) was conducted in 161 subjects with

HRPC using pain control as the primary endpoint for response. This pivotal tri~
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showed tha[. compared to single agent prednisone, the combination of mi[oxantrone

plus prednisone resulted in a significantly higher palliadve.response rate (29% VS.

12%, p = 0.011), a significantly longer duration of palliative response (median 229

days vs. 53 days, p = 0.0001), and a significantly longer time to disease

“progression (median 301 days vs. 132.5 days, p = 0.0001). These benefits were

achieved with relatively low toxici~ and had anwerall positive effect on QOL.

The favorable effect of rnitoxantrone on pain reduction and improvement of QOL

was confined in a recent Phase III bal conducted in the U.S. by the Cancer and

Leukemia Group B in 242 subjects with HRPC Study 9182).

B.3 I~TE~DED Us E

M.itoxantrone in combination with corticosteroids is indicated as initial

chemotherapy for treatment of patients with prostate cancer after failure of primaxy

hormonal therapy.

B.4 POTENTIAL CLINICAL BENEFIT

Two Phase III trials investigating mitoxantmne in combination with corticosteroids

and the published reports of Phase I and II studies have shown that mitoxantmne

provides substantial pain palliation in approximately 25 to 50% of patients with

symptomatic I-IRK. The Phase III pivotal trial CCI-NOV 22 has shown that the

duration of palliative response is significantly longer than that achieved with

prednisone alone. Decreased pain resulted in a decrease in analgesic use and a

corresponding improvement in QOL measures in the two Phase III trials. These

favorable responses led to an overall improvement in patient well-being. These

results were obtained with relatively low toxicity and with no reports of unusual

adverse events.

,“
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E.1 SUMMARY OF PIVOTAL TRIAL CCI-NOV 22 IN HRPC

Study CCI-NOV 22 was activated in September 1990 and closed to enrollment in

April 1994. It was chaired by Ian Tannock, M.D., Ph.D., filed with the Canadian

Health Protection Branch, and sponsored by In October 1995 the

study database was transfemed from to Imrnunex Corp. and the

final clinicalhtatistical report was prepared.

The objective of the study was to compare the effectiveness of mkoxantrone plus

low-dose prednisone to that of Iowdose predn.isone alone in providing relief of

pain for subjects with symptomatic metastatic prostate cancer following failure of

hormonal therapy. The study evaluated rnitoxantrone, a marketed drug, in an

investigational setting of HRPC. The study was designed to reflect typical

oncoloa~ practice. It was conducted nationwide at 11 Canadian sites involving

academic centers as well as community hospitals. It was open-labeled, andenrolled

subjects with no limitation with respect to age or prior medical history. Because it

was estimated that only 10 to 20% of subjects would respond to the treatment

administered in the control arm i.e., lowdose prednisone alone, the protocol

permitted crossover to receive rnitoxantrone.

E.1.a Study Objectives, Design, and Endpoints

The primary objective of the study was to assess improvement in pain as defined by

a six-point pain scale, the present pain intensity (PPI) scale, without an increase in

~~gesic SCOE and no evidence of disease progression.

The secondary objectives of the study were to compare the two randomized groups --

in terms of duration of response and survival, improvement in QOL, and disease .,
response by National Prostate Cancer Project (NPCP) criteria.

This was a multicenter:prospective, open-label, randomized Phase III study with

stratification iccordin~ to baseline Eastern Cooperative Oncology Group (ECOG)

performance status. Subjects with chemotherapy-naive HRPC were eligible if they

had symptoms that could not be relieved by loco-regional therapy.
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Subjects were randomized (central randomization) to receiw mitoxantrone plus

prednisone (M+P) or prednisone alone (P). All subjects received prednisone 5 mg

orally (po) twice daily (BID) until death or serious toxicity occurred. Subjects

randomized to the iM+P arm also received mitoxantmne 12 mglmz by intravenous

~ (IV) push every 3 weeks. lMitoxantrone dose was increased or decreased by 2

mg/mz on the basis of nadir biood celI counts in the preceding cycIe. Subjects in

the M+P group achieving a palliative response continued on prednisone alone when

they had reached the mitoxantrone cumulative dose of 140 mg/m2. If disease

pro.mssion occurred tier stopping mitoxantrone, treatment could be restarted if a

multigated acquisition (lMUGA) scan or echocardiogram showed a normal left

ventricular ejection fraction (LVEF). Subjects randomized to the P arm crossed

over to receive mitoxantrone at the time of disease progression or could be crossed

over if their disease was stable after six weeks of therapy.

All randomized subjects were evaluated for response based on the following

prospectively defined endpoints that were considered irdcative of a meanin=fil

clinical benefk

● A 2-point improvement in the 6-point PPI scale that was not accompanied by an

increase in analgesic score and that was maintained for two successive visits

three weeks apart. Subjects who had mild pain (l+) at baseline were to have

complete relief of pain. The self-assessed PPI scale used consisted of the

following six terms: no pain (0), mild pain (l+), discomforting pain (2+),

distressing pain (3+), horrible pain (4-t), and excruciating pain (5+).

● Time to disease pro=gmssion (for responders only) that was measured from the

date of fmt treatment with prednisone alone or prednisone plus rnitoxantrone

until evidence of progression defined by the occurrence of any of the following:

increase in PPI by >1 point for 2 consecutive cycles, increase in analgesic

score by> 25%, ador administration of palliative radiation therapy.

● Duration of survival.
.,. ”

Subjects recorded in a ~ubject diary the name, strength, and number of analgesics

for each day in the cycle. The daily analgesic score was calculated using a

numerical scale. Each standard dose of non-narcotic analgesics was scored as 1.

Each dose of oraI narcotics was scored as 2. Each dose of p~enteral narcotics was
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scored as 4. Analgesic scores were summed for the last 7 days of each cycle and

then averaged for one day to provide an estimate of the dai[y analgesic score.

ne effect of therapy on QOL was evaluated in both arms using assessments that

were self-administered by subjects during clinic visits. The following QOL
,-

instruments were used:

,.

● EORTC QOL Questionnaire (EORTC - Q30C), consisting of 30 ite& grouped

into 5 subscrdes that addressed symptoms and physical activiry, functional

activity, psychosocial interaction, overall physical assessment, and global

QOL.
● Specific Prostate Module, an 1l-item module including questions about pain

and possible side effects from analgesic medication.

● A series of 9 linear analog self-assessment (LASA) scales evaluating various

aspects of QOL.

E. 1. b Subject Characteristics

A totalof161 subjects were enrolled in this study; 80 subjects were randomized to

the M+P arm and81 subjects were randomized to the P arm. Forty-eight subjects

(5995) randomized to the P arm subsequently crossed over to receive mitoxantrone.

Thus, a total of 128 subjects were treated with mitoxantrone in this study.

The two groups were similar with respect to baseline demographic characteristics.

Median age was 67 years for both groups. Distribution of ECOG performance

status scores was similar in the two treatment groups. Approximately 37?Z0of

subjects in each treatment group had an ECOG performance status of 2 or 3. AH

subjects had failed prior hormonal therapy. Similar numbers of subjects from both

groups had metastasis to bone, lymph nodes, viscera, and other sites. There was -

no difference in baseline prostate specific antigen (PSA) levels bmveen the two -..’
groups. The baseline PPI scores were comparable between the two treatment

.goups with a median PPI score of 2 (range O- 4) in the two groups. The median ‘

baseline analgesic score tvas 17.7 in the M+P group and 14 in the P group. Median

baseline scores for all QOL measures were comparable in both groups.
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E.l. c Efficacy Summary

.

Palliative resuonse (mior to cross over~

A palliative response, defined as a 2-point decrease in PPI without increase in

“~~gesic score ~a[ was maintained for 2 consecutive cycles, was achieved in 23

subjects (29%) in the M+P group and 10 subjeq~ (12%) in the P group

(p= 0.01 1). The median times from study entry to achieving a p~iative response

were 65 days for the h4+P group and 73.5 days for the P group. .

Time to disease uro~ression fresDon )ders onlv

The Kaplan-Meier estimates of the median time to disease progression, defined as

the time from the date of first treatment to the date of the assessment of progression,

were 301 days in the M+P group and 132.5 days in the P group (p = 0.0001).

Duration of palliative res~onse (resDonders ordv)

The Kaplan-Meier estimates of the median duration of response, defined as the time

from the date of achieving a response (a 2-point decrease in PPI without increase in

analgesic score that was maintained for 2 consecutive cycles) to the date of the

assessment of progression, were 229 days in the M+P group and 53 days in the P

group (p= 0.0001).

Qverall D alliative benefi[

To assess overall palliative benefi~ a second criterion of response was defined

prospectively as a decrease in analgesic score of at least 50% from baseline without

an increase in PPI at any time. Seven subjects in each group responded based on

this second criterion. Thus, 30 subjects (37.5%) in the IM+P group and 17 subjects

(21%) in the P group satisfied either the primary or secondary criteria for palliative

response, demonstrating a nearly double palliative response rate with M+P

administration (p= 0.025).

Chamzes in PSA 1evel$ .,

Data on serial PSA concentrations were available in 83% of the subjects. A

decrease of z 75% in PSA levels from baseline was achieved in 27’70 of subjects in/-
the M+P group and, l’4% of subjects in the P group (p= 0.077)..
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Efficacv after crossover

Of the 48 subjects in the P group who crossed over to receive mitoxantrone, 9

(19%) demonstrated a palliative response as defined by [he primaxy criterion of

response (a 2-point decrease in PPI score without increase in analgesic score that

“was maintained for 2 consecutive cycles).
I ,-

Effect of KU.toxantr one dose on D~ liative resoons e W1+P moun onlv)

The 80 subjects in the M+P group received a median cumulative dose of
? 1? mg/mz). The median individual dosemitoxantrone of 73 mg/m2 (range 12-. .

administered was 12 mg/m2 (range 2-18 m~mz). There WMno significant

difference in palliative response rates on the basis of the dose of rnitoxantrone

administered. There was a trend toward longer time to progression and duration of

palliative response is subjects receiving higher mitoxantrone dose &14 mg/m~).

Effect of treatment on 00L

Subjects randomized to the iM+P group had greater improvement in scores than

subjects randomized to the P group for the following LASA scales: pain, physical

activity, fatigue, appetite, mood, and ovemll well-being. Changes in LASA results

were comparable in the two groups for the following scales: constipation, family

relationships, and passing urine. Subjects randomized to the M+P group had

consistently better scores than subjects randomized to the P group for all five

domains evaluated by the EORTC-Q30C questionnaire (symptoms and physical

assessment, functional activity, psycho social effect, overall physical activity, and

overall QOL) and the Prostate Module.

SW&al

Median time to death was similar for the two groups, as would be expected in a

study that included crossover between groups. The Kaplan-Meier estimates of the

median time to death were 338.5 days for the 80 subjects randomized to the LM+P

group and 324 days for the 81 subjects randomized to the P group (p = 0.2324).”””
...’

The Kaplan-Meier estimates of median time to death were significantly longer for

subjects in the M+P group (338.5 days) than for subjects in the P group (145 days)

when subjects rando&.ized

excluded (p= 0.0086).

to the P group who subsequently crossed over are
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E. l.d Safety Summary
.

.&X!M

Five subjects in the group randomized to M+P died while on study or within 30

days of the last dose of mitoxantrone: one subject died of pneumonia and four

subjects died of malignant disease. Six subjects mndomized to the P group and who

subsequently crossed over died within 30 days of the last dose of mitoxantrone.

All six subjects died of malignant disease.

Withdrawals

In the group randomized to iM+P, 47 subjects withdrew due to progression, 11 due

to adverse events, 6 died, 4 withdrew due to other reasons, and 2 refused fi.mher

treatment. IrI the group randomized to P, 57 subjects withdrew due to progression,

8 for other reasons, 6 died, 3 refused further treatment, 3 withdrew due to protocol

violations and 1 withdrew due to adverse event.

Serio us adverse events C3AESI

In total, 36 subjects experienced 43 SAES during the course of the study. The 43

SAES were reported in the two groups as follows: 21 SAEs in the Nl+P group and

22 S#&s in the P group (15 prior to crossover and 7 after crossover). The most

frequently reported SAE was death. The second most frequently reported SAE was

infection.

Adverse events (WOrld Health Ormnization IWHO1 Gradin~

No Grade 3 or 4 adverse events occurred in 2 5% of subjects in either group.

Events of any grade occuning in 10% or more of subjects randomized to the M+P

group were nausea (61 %), fatigue (31 Ye), alopecia (2970), anorexia (25Yo),

constipation ( 16Yo),and dyspnea ( 10%). Events of any grade occurring in 1070 or

~ more of subjects randomized to the P ~mup were nausea (3570), constipation

(16%), and fatigue (10%).
.,

Cardiotoxicitv

Seven of 128 subjects (5’%)treated with mitoxantrone experienced a cardiac event,

which was defined as My asymptomatic decrease in LVEF below normal, a

congestive heart failure (CHF), or any myocardlal ischemia. Three subjects had
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symptoms of CHF. The cumulative dose of mitoxantrone received by these seven

subjects ranged from 48 mg/m2 to 212 mg/m2.
.

La orat~~ n Tox’citv “teria

Grade 3/4 laboratory toxicities occurring in25% of subjects randomized to the

M+P group consisted of neutropenia (81‘3oof s~bjects), leukopenia (759io),elevated

alkaline phosphatase (30%), elevated lactic dehydrogenase (LDH) (14%), and

hyperglycemia (6Yo). Grade 3/4 laboratory toxicities occurringin25% of subjects

randomized to the P group (excluding data after crossover) consisted of elevated

alkaline phosphatase (3490 of subjects), elevated LDH ( 18%), and hyperglycemia

(lo%).

E.l. e Discussion and Conclusions

The rate of palliative response was significantly higher in the lM+P arm than in the P

arm (29’ZOVS. 1~’%0, p = 0.011). Median time to disease progression was

significantly longer in the LM+Parm than in the P arm (301 vs. 132.5 days,

p = 0.0001). The median duration of palliative response was significantly longer

in the JM+P arm than in the P arm (229 days vs. 53 days,p=0.0001). Median

time to death for all subjects was comparable in the two arms (338.5 days vs. 324

days for the M+P and P groups respectively, p = 0.2324), not unexpected in a

crossover study. When subjects randomized to the P group who subsequently

crossed over were excluded from survival analyses, there was a 6-month increase

in median survival for subjects in the M+P group (p= 0.0086).

The evaluation of overall palliative benefit was also in favor of the M+P arm

37.5% of subjects randomized to M+P achieved an overall palliative benefit

compared to 21 ?10of subjects randomized to P only (p =0.025), demonstrating a

near doubling of the palliative response achieved with mitoxantmne.

There was a trend favoring rnitoxantrone for a clinically meani.mgfil decrease in

PSA levels (275% decline). Tb.is was achieved in 27% of subjects randomized to

the M+P arm compared to 1470 of subjects randomized to the P arm (p = 0.077).
.*

Nine of the 48 subjects (19%) randomized to the P arm who crossed over to receive

mitoxanuone achieved a palliative response indicating that mitoxanuone activity is
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not compromised by prior coflicos[emid tiempy. Median time to disease

progression for the non-responders WaS70 days for the M+p group ad 54 days

for the P group (p = 0.0116), indicating that failure to respond to mitoxamrone

therapy does not worsen subsequent outcome.

The effect of therapy on QOL is more dii%cdt t~evaluate due to the complexity of

the tools used and the multiple compfions needed to assess the results.

Following therapy, there were chang~ in QOL measures in both arms in varying

directions. When evaluating the best score (most beneficial copatients) for each

domain at any time during follow up, there was a consistent trend toward better

results achieved in the h4+P arm compared to the P arm. These scores were

substantially better in the M+P group when QOL measures evaluating disease-

related symptoms were msesse~ but were less dism~ve when evaluating

global QOL measures.

When Study CCI-NOV 22 was conducted the safety profde of rnitoxantrone had

been well established in previously repofied Phase I-III trials and from the clinical

experience gained since drug qprov~. ~S s~dy ~d not reve~ previously

unreported adverse events. Most of the advetse events that occurred were of Grade

1 or 2 intensity; there were no adverse events of Grade 3 or 4 intensity that occurred

in z 570 of patients in either group. The SAES that occumed were not unusual for

this patient population. There were reports of cardiac events in 5% of subjects

treated with mitoxantrone (M+P arm and P arm after crossover). Some of these

events occurred inpatients who had a prior history of cardiac disease. Only three

of these subjects developed CHF, the most serious cardiac complication of

mitoxantrone. This incidence is comparable to the clinical experience with

mitoxantrone. Grade 3 or 4 myelosuppression was the most frequent laboratory

toxicity occurring in subjects who received mitoxantrone, a result comparable to

that reported with this agent in clinical experience.

In conclusion, Study CCI- NOV 22 demonstrated that mitoxantrone plus
..-

prednisone is a safe and effective treatment’for patients with HRPC. Mitoxantrone

doubled the palliative response rate achieved with prednisone alone and
. signific~t~y inc~med’time to progression and duration of palliative response. This

was achieved without significant toxicity in most patients and was associated with

improved QOL in many patients.
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E.2 OTHER INFORiMi+TION ON MITOXANTRONE IN EIRPC

E,~+a Summary of a Phase III U.S. Trial: Study 9182

Study 9182 was activated in October 1992 and closed to enrollment in

September 1995. It was chaired by Philip W. Kantoff, M.D. and conducted under

an ND granted-
.,

It was sponsored initially by Lederle

OncoIoa~ and then by Immunex Corp. In February 1996 the study database was

transferred from to Imrnunex and a clinicalhtatistical report was prepared.

Because the study had recently closed to enrollment, follow-up information was not

available for some subjects.

The aim of the study was to compare the effectiveness of mitoxantrone plus

hydrocortisone (NI+H) to that of hydrocortisone alone (H) in subjects with

metastatic prostate cancer following failure of hormonal therapy. The study

evaluated mitoxantrone, a marketed drug, in an investigational setting of HRPC.

The study was designed to reflect typical oncology practice. It was conducted

groupwide by involved academic centers as well as affiiate hospitals,

was open-labeled, and enroiled subjects with no limitation with respect to age or

medical history. Because evaluation of survival was the primary endpoint of the

study, the protocol did not permit crossover between treatments. It did allow the

administration of fuxther chemotherapy in the event of dkease progression

foliowing administration of study drugs.

E.2. a. 1 Study Objectives, Design, and Endpoints

The primary objective of the study was to compare the sumival of subjects

metastatic HRPC treated with M+H to a control group treated with (H).

with

The secondary objective of the study was to compare the impact of M+H and H ..

alone on QOL as assessed by questionnaires measuring physical functioning and

cancer-related symptoms..

This was a randomized, open-label, groupwide, Phase III study with stratification

based on performance status (O-1 vs. 2), dise~e status (measurable vs.
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evaluable), and number of prior endocrine manipulations ( 1 vs. 2 2). Subjects

were eligible if they had locally advanced or metastacic prostate cancer, had failed

prior hormonal therapy, were previously untreated with chemotherapy for their

prostate cancer, and had disease progression as demonstrated by clinical signs or

symptoms, worsening imaging tests, andlor isolated rise in PSA levels.

,-

In the H arm, subjects were administered 40 mg oral hydrocortisone daily. In the

M+H arm, subjects were administer 14 mg/m2 rnitoxantrone IV every21 days

plus 40 mg oral hydrocortisone daily. The dose of rnitox@rone could be

decreased by 25% or 50% based on nadir blood cell counts in previous cycles.

Hydrocoxtisone was to be continued until death or serious toxiciry occurred. The

maximum cumulative mitoxantrone dose allowed was 160 mg/m~. Crossover

between treatments was not allowed, but additional cytotoxic therapy was permitted

upon disease progression.

Ml subjects were evaluated for the following prospectively defined endpoints:
●

●

●

●

Duration of survival.

Response rates using lNPCP criteria.

Effect of therapy on PSA levels. -

Effect of therapy on analgesic use.

The effect of therapy on QOL was evaluated in both arms using assessments

conducted during clinic visits (first assessment) or by phone (subsequent

assessments). The following validated QOL instruments were used

● The Functional Living Index - Cancer (FLIC), a 22-item cancer-specific

questionnaire.

● The Symptom Distress Scale (SDS), a 13-item instrument developed to

evaluate general symptoms in oncology patients.

● A sexual and urological functioning scale.

● A functional limitation scale.

● A scale evaluating the effect of pain on daily activity, a 7-item questionnaire ---

aimed at evaluating the effect of pain on mood, relationship, walking ability,

sleep, work, and eqjoyment of life.
,/

/ .*
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E.2. a.2 Subject Characteristics

.

A total of 242 subjects were enrolled at 62 sites; 119 subjects in the M+H

arm and 123 subjects in the H arm. The two treatment groups had similar baseline

demographic characteristics. iMedian age was 72 years in both groups.

Distribution of performance status scores was similar in the two treatment

groups, with 86% of subjects in the M+H arm and 8990 of subjects in the H arm

presenting with a perfommnce status of Oor 1. All subjects had failed prior

hormonal therapy. Similar numbers of subjects from both groups had metamses to

bone, lymph nodes, viscer~ and other sites. Approximately 30% of subjects in

each group had measurable disease. There was no difference in baseline PSA

levels between the two groups. No analgesics were used at study entry in 37% of

subjects in the M+H arm and in 3990 of subjects in the H am. Median baseline

scores for all QOL measures were comparable in both treatment groups.

E.2. a.3 Efficacy Summary

Sum!a4
At the time of database transfer, 58 subjects (49%) in the M+H group and 68

subjects (55%) in the H gToupwere alive. The median time to death, estimated by

the method of Kaplan-Meier, was 334 days for the M+H group and 359 days for

the H group (p= 0.3298).

Disease resuonse and uroimss ion after resnow e

Using the NPCP criteria to define meaningful clinical response, a higher percentage

of subjects randomized to the M+H group achieved a prutial response (PR) or stable

disease (SD) than in subjects randomized to the H group (54% vs. 47Y0,

respectively). When only subjects with available data were assessed, 65 of 100

(65%) subjects in the M+H group and 57 of 105 (54%) subjects in the H group

achieved a partial response or stable disease.
.,

Based on the available dat~ 35 of the 65 subjects (54%) who achieved a PR or SD

in the M+l-I group subsequently progressed compared to 40 of 57 subjects (70Yo).
who adb.ieved PR orSD in the H group and then progressed (p = 0.064). For all

subjects enrolled, the Kapkm-Meier estimated median time to dkease progression

was 218 days in the IM+H group and 122 days in the H group (p = 0.0654).
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Effect on analgesic use .

There was a trend toward reduced analgesic use over time in the M+H group

compared to the H group.

Effect on PSA levels
*-

Serial PSA levels were reported for 201 subjects (83%). Significantly more.,
subjects had a decrease in PSA levels of> 5070 from baseline in the M+H group

than in the H group, 31% versus 1790(p = 0.023). A decrease in PSA levels of

> 75V0occurred in 14% of subjects in the M+H group and 770 of subjects in the H

group (p= 0.1 12).

Effect on 00L

Of the five instruments evaluating various aspects of QOL used in the study, two

FLIC questions, two SDS questions, and the Impact of Pain scale were identified

retrospectively as indicative of an effect of pain on QOL and were analyzed. There

was a trend toward more improvement overtime in pain-related QOL measures in

the M+H group than in the H group. This trend was more evident if the subset of

subjects using analgesics at baseline was evaluated separately.

E.2.a.4 Safety Summary

Qeau!s
A total of 116 deaths have been reported: 61 deaths(51% of subjects) in the M+H

group and 55 deaths (45% of subjects) in the H group. Causes of death were

comparable in the two groups. Except for disease progression, there was no single

cause of death that accounted for more than 5% of deaths in either =~up.

Withdrawals

Reasons for withdrawals were reported for 174 subjects. In the M+H group, 58

subjects withdrew due to progressive disease, 13 due to adverse events, 3 due to
/’”

death, 2 due to patient refusal, and 5 due to other reasons. In the H group, 79

subjects withdrew due w progressive disease, 3 due to patient refusal, 2 due to

death, 1 due to an adverse event, and 4 due to other reasons.
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Serious Adverse Events
.

A total of 24 SM% were reported: 15 SAEs in 8 subjects in the iM+H group and 9

SAES in 8 subjects in the H group. One SAE (cerebral hemorrhage in the LM+H

group) was considered possibly related LOstudy drug by the Investigators and all

other SAES were considered unrelated. The SAE: that were reported in this study

were consistent with the subjects’ primary disease or comorbid conditions.

..

~dverse Events ~

Grade 3-5 clinical toxicities occurring in25% of subjects in either treatment group

were pain, either related to cancer or not (1OYOin the M+H group and 370 in the H

group, p = 0.04) and sterility (6% in the M+H group and 4% in the H group,

p = 0.6). The distribution and frequency of Grade 1-2 clinical toxicities were

comparable in the two groups except for cardiac function anomalies that were noted

in 1690 of subjects in the M+H group compared to 190of subjects in the H group.

Laboratory Toxicities XilA!@O

Grade 3-5 laboratory toxicities that occurred in25% of subjects in the M+H group

consisted of Iymphopenia (65$Z0of subjects), neutropen.iri (5770), leukopenia

(57%), increased alkaline phosphatase (1 l%), hyperglycemia (7%), and anemia

(5%). Grade 3-5 laboratory toxicities that occurred in25% of subjects in the H

~groupconsisted of lymphopenia ( 1370of subjects), increased alkaline phosphatase

(9’%),and hyperglycemia (5%).

E.~ ●a.5 Dis~~ssion and Conclusions

There was no difference in-survival times between the two treatment groups. These

results were possibly confounded by therapies given after the failure of study dnig

treatments. For tumor response and duration of response, there was a trend for

more subjects in the M+H group achieving a partial response or stable disease than ‘-

in the H group (659Z0and 54% respectively). Whh the follow-up information .,

currently available for subjects who achieved partial response or stable disease,

fewer subjects in the M+H group had progressed compared to the H group (54%

and 70% respectively, p’= 0.064). Median time to disease progression was 218

days in the M+H group and 122 days in the H group (p = 0.0654). Median time ‘

to progression or death was 159 days for subjects in the M+H group and 118 days

for subjects in the H group (p= 0.0723).
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The data suggested a reduction in analgesic use over time in the M+H group

compared to the H group. The power of this study to detect a statistically

significant reduction in analgesic use may have been reduced by the enrollment of

subjects without cancer-related pain (approximately one third of subjecti reported

no pain at entry). There were si@lcandy more subjects who achieved a z 5O?10

decrease in PSA levels from baseline in the M+H group than in the H group (3 l?o

versus 1790, p = 0.023). There was”a trend toward more subjects in’the M+H

group achieving PSA level decreases of> 7570 (1470 versus 7%, p = 0.11 2).

Five parameters from the five QOL instruments used in the study were selected for

analysis based on their applicability toward evaluating the impact of pain on QOL.

When change from baseline and percent change from baseline were analyzed, a

trend toward greater reduction in pain related QOL assessments was reported in the

M+H group compared to the H group.

There were no unexpected safety findings in this study. The toxicity profde

observed in this study that evaluated subjects with a median age of 72 years was no

different than previously reported profdes. The causes of death reported are

commonly seen in HRPC patients, and there was no single cause of death due to

toxicity that accounted for more than 570 of deaths in either arm. There were few

reports of SAEs ( 15 in the LM+Hgroup) and these SAES were typicai for HRPC

patients. The incidence of Grade 3,4, or 5 toxicities was low in both

treatment groups. The majority of toxicities were of Grade 1 or 2

intensity. The only Grade 3-5 toxicity occurring in more than YZO of subjects in

either treatment group that was significantly higher in the lM+H -=oup was pain,

either related or unrelated to cancer (10% vs. 370 in the H group; p = 0.04). Grade

3-5 laboratory toxicities that were more frequent in the lM+H group were

Ieukopenia, Iymphopenia, and neutropenia.

There was a higher incidence of cardiac function anomalies in the M+H group -’

(18.3%) than in the H group (1.2’%). These events were mainly of Grade 1 or 2

intensity. .The higher incidence of cardiac events in the M+H group compared to

the H group was nd unexpected since rnitoxanfrone is known to be cardiotoxic.

The rate of cardiotoxic events was not higher than the rates reported in other studies

of mitoxantrone. -
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In conclusion, mitoxantrone, administered in conjunction “withhydrocoflisone, was

safe and well tolerated in subjects with HRPC. Compared to the H group, the

. .M+H group showed greater improvement in tumor response (PR and SD) and

longer duration of response. Fewer subjects in PR or SD in the M+H group

progressed compared to the H group. lMedian &e to disease progression and time

to progression or death was greater in the M+H group compared to the H group.

There was a trend toward reduced analgesic usage overtime in the M+H group

compared to stable usage in the H ~mup. For pain-related QOL endpoints, there

was a trend toward greater improvement (less pain) for subjects in the M+H group

for most parameters analyzed.

E.2.b

E.2. b.l

Canadian Phase II Studies

Study CCI-NOV 6

Between February 1985 and June 1986, the use of a combination of IV

mitoxantrone, 5-fluorouraciL and mitomycin was investigated in 41 patients with

HRPC. iMitoxantrone at a dose of 10 mg/m2 and 5-fluorouracil at a dose of 600

mglmz were both administered IV every 3 weeks; mitomycin was given IV at a

dose of 10 mglmz every six weeks. Patient mean age was 67.6 years (range 48-

83 years). The median cumulative dose of rnitoxantrone was 34 mg/m2 (range 8-

70 mg/mz) and the median single dose was 10 mg/m2 (range 5-11 mg/mz).

Toxicity caused 24% of the treatments to be delayed. There were three responses

(7%) based on the NPCP criteria and a response rate of 44’%based on tumor

measurement (4 of 9 patients). Palliative response based on analgesic use was 45%

(14 of31 patients). The Kaplan-Meier estimate of the median time to disease

progression was 108 days (range 21-385 days), and the median survival was 252

days (range 53-700 days). WHO Grade 4 hematologic toxicity occurred in eight --

patients (20%). There were no reports of Grade 4 gastrointestinal toxicity and only .,
one report of Grade 3 gastrointestinal toxicity. Other adverse events noted included

sepsis (n= 2), neutropenic fever (n = 1), deep vein thrombosis (n= 2), transient

1); acute renal failure (n= 1), and angina (n= 1).ischernic attack (n =
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E,~.b.~ Study CCI-~OV 14
.

A Phase II trkd of single-agent mitoxantrone given IV every 3 weeks was

.conducted between Febrwuy, 1984 and March, 1988 in 38 patients with HRPC.

The initial dose of rnitoxantrone was 12 mg/m2 per cycle, and the dose could be

adjusted up or down to achieve a Day 21 absolu~e granulocyte count in the 2,000 to

z,500/~3 rmge. patient mean age was 67.7 years (range 39-87 years). iNine

patients had measurable disease at study enuy. Single doses of mitoxar&one

ranged from 7 to 26 mglm~ and cumulative doses ranged from 10 to 154 mg/m~.

lMeasurable response rate was 22~o (2 of 9 patients) and palliative response based

on analgesic use was 3570 (12 of 34 patients). The Kaplan-.Meier estimate of the

median time to disease progression was 80.5 days (range 21-252 days) and the

median survival time was 237.5 days (range 40-570 days). WHO Grade 4

hematologic toxicity occurred in one patient (3%). There was one report of Grade 3

gastrointestinal toxicity, one case of pneumonia, and one report of dysgeusia.

E.2.b.3 Study CCI-NOV 16

The combination of rnitoxantrone and prednisone was investigated in 27 patients

with HRPC. iMitoxantrone was given IV at a dose of 12 mg/m2 every 3 weeks

with dose adjustment based on hematologic nadirs. Prednisone was given orally at

a dose of 5 mg twice a day. Patient mean age was 69 years (range 54-87 years).

The mean number of treatment courses was 4.7. Nine of 25 (36%) assessable

patients achieved an overall palliative complete response (n = 4) or partial response

(n= 5). By NPCP criteri% there was one PR which was maintained for 9 months

and 12 patients had SD for >2 months. A decrease in PSA levels of z 5090 was

noted in 5 of 23 (2270) evaluable patients. Assessments of QOL showed a

reduction in pain and improvement in social and emotional functioning. There were

no Grade 3 non-hematologic toxicities reported. Grade 2 nausea was noted during.

2% of cycles. Grade 3-4 neutropenia was noted in 65% of cycles and neutropenia ----
c 500/rnms was noted in 1570 of cycles. mere were no reports of Grade 4

thrombocytopenia, febrile neutropenia, or cardiotoxicity. The favorable results
—

observed “inthis pilot study led to the Phase III trial CCI-NOV 22.
.“

s—=.
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E.~.c Other Published Studies
.

Other Phase I and II studies of mitoxamrone in HRPC were reported in the medical

literature. These studies evaluated rn.i~oxantronegiven at various doses and

schedules as a single agent or in combination with other agents. These studies

demonstrated that mitoxantrone has modest cytoreductive activity, an effect

comparable to that reported with other cytotoxic agents investigated in HRPC.

Mitoxantrone, however, was generalIy well tolerated by this older patien[

population and was associated with substantial palliation of cancer-related pain.

The table that follows lists the reported studies of tnitoxantrone in HRPC.

Studies of Mitoxantrone in HRPC

w~ ]toxantrone No. of RatesPalliative Responseby

Dose mdm2 OtherAzents Subjects Response NPCPCriteria Reference

12q3w

12 q3w

12q3w

1.O-l.5/dx14

34 qw

10mgqw

Combination

8-12q4w

13q34w

9-12q3w

10q3w

12q3w

12q3w

14q3w

None

None

None

b-one

None

None

Cisplatin

Cisplatin

FUfleucovorin

FLVmitomycin

Prednisone

Prednisone

Hydroconisonc

37

29

38

15

14

10

45

20

14

41

27

Notreported

8 of 29 (28%)

11of 34 (35%)

Notdefined

Notrepotted

Notreported

Notreported

3of20 (15%)

Notreprted

14of 31 (45%)

9 of 25 (33%)

S0/161 23 of 80 (29%)

119/242 ‘Notreported

n

7135

14/29

o

5115

5114

3/10

NR

3130

NR

3141

5/27

NR

65/100

V*~

20%

4870

0

33~o

36%

30%

24%

15%

77$5

7%

11%

NR

65%

Osborne1983

Raghavan1986

CCI-NOV14

Kantoff1993

Rearden1992

Knop 1993

Osborne1992

Kuhbock1994

M&@roUo1994

CCI-NOV6

CCI-NOV16

CCI-NOV22

CALGB9182 --’

FU = 5-fluorouracil .”
.’,

NR = NOCreported

q(x)w= Every(x)week
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E.2. c. 1 Single-Agent Mitoxantrone Given by a 3-Week Schedule

.

The Southwest Oncology Group (SWOG) conducted a Phase II trial of

mitoxantrone in subjects with metastatic HRPC (Osborne 1983). Patients were

“stratified as good or poor risk with poor risk defined as having any of the

following: age over 70 yea, heavy prior chemotherapy, poor tolerance to prior

chemotherapy, or prior radiation therapy to more than 25% of bone marrow bearing

areas. Patient median age was 65 years (range 54-8 I years). L~hOX~&OIE was

given by IV bolus injection every 21 days at a dose of 10 mg/mz per cycle to poor-

risk patients (n = 20) and 12 mg/m2 to good-risk patients (n = 17). Patients

received a median of five courses of therapy. TWOpatients were not evaluable for

tumor response (one was lost to follow-up after the fmt cycle and the other refused

therapy after the fmt dose for reasons not related to drug toxicity). Of the 35

evaluable patients, two had objective partialtumorregression and five had stable

disease. The response durationranged from 7 months to more than 17 months.

Mtoxantrone was well tolerated. Twenv-one patients (58Yo)had a nadir leukocyte

count of less than WXMnrr@. Thrombocytoperii& nausea, and vomiting were

uncommon. One patient with pre-existing diabetes mel.litusand coronaty artery

disease died from refracto~ congestive heartfailure after a cumulative mitoxantrone

dose of 60 mg/m2, although a direct relationship to rnitoxantrone use could not be

established.

Another Phase II trial of single-agent rnitoxantrone given at 12 to 14 mg/m~ IV

every three weeks was conducted in 29 patients with HRPC (Raghavan 1986).

Patient mean age was 67.8 years (range 50-76 years). The ECOG performance

status was 2 or 3 in 62% of patients. Sixteen patients had received prior

radiotherapy but none had received prior chemotherapy. Patients received 1 to 7

courses of therapy. The median cumulative rnitoxantrone dose was 36 mg/m~.

One patient achieved a PR and 13 patients had SD as evaluated by tumor size

reduction. Eigh[ patients had clinical improvement as evidenced by less pain,
.-

weight gain, improved performance status, improvement in QOL measures which -=’”

were evaluated by LASA scales and QOL questionnaires. The treatment was well

tolerated. .iNeutropenia occurred in 8 patients, vomiting in 2, infection in 2,

stomatitis in 1, c~diac “~oxicityin 1, and painful nail bed changes in 2.
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E.2. c.2 Sin@e-Agent Mitoxantrone Given by Other Schedules

A Phase I dose-finding study of mitoxantrone given by continuous infusion was

conducted in”15 patients with HRPC (Kantoff 1993). Mitoxaritrone planned dose-

ievels were 1.0, 1.25, 1.4, and 1.5 mg/m2/day to be given by continuous IV

infusion for 14 days followed by two weeks of kst. Patient mean age was 67

years (range 50-79 years). No patient had measurable disease. The patients
..

received one to ten courses of therapy with the majority receiving one to ‘three

courses. Stable disease was evident in five patients, lasting 5 to greater than 11

weeks. Six of 14 evaiuable patients had decreases in PSA levels. Baseline and

follow-up QOL questionnaires were completed by 13 patients and showed

improvement in physical activity, a slight improvement in mood and feelings of

well being, decreased pain, increased ability to work, and increased .social activity.

The maximum tolerated dose of rnitoxantrone was 1.25 rng/m2/day for 14 days.

The dose-limiting toxicity was neutrcqxmia in four patients, although none of the

patients required hospitalizations because of neutropeni~ There were no instances

of platelet counts less than 20,000hnm3. Other adverse clinical experiences

included nausea and vomiting, anorexia, constipation, tonawe blisters, and

mucositis. All adverse events were mild to moderate in intensity and most occurred

in three or fewer patients.

A Phase II study of mitoxantrone given at a dose of 4 mg/m2 IV every week was

conducted in 14 patients with HRPC (Rearden 1992). Patients with prior pelvic

irradiation received a lower dose of 3 mg/m2 every week. A 15% dose escalation

was carried out based on hematologic parameters in the precedkg cycle. The

median age of patients was 68 years. The median number of weeks of therapy was

9 (range 4-36 weeks). . The response rate was 3670 based on NPCP evaluation

criterix One patient had a PR and four patients had SD. Three patients reported

si.tificant improvement in bone pain. The median survival time was 29 weeks

(mge 9-86 weeks). Toxicities were minimal and usually hematologic in nature. “

A leukocyte count of less than 2,000/mrnJ was reported in two patients and a ““

platelet count of less than 50,000/mm3 was reported in one. There were no reports

of neutropenic fever, bl~eding, or cardiac toxicity.

t“

A Phase II study of weekly mitoxantrone administration was conducted in 10

parients with HRPC, three of whom had failed prior chemotherapy (Knop 1993).
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All patients had either measurable or evaiuable disease. Pm.ientage ranged from 40

to 75 years. Mitoxantrone was administered by short IV irijection at a weekly flat

dose of 10 mg administered for 4 to 5 cycles, and then continued at a flat dose of 5

.mg weekly until disease progression as evidenced by PSA and performance status.

Three patients had a partial xqonse (i.e., PSA levels decreasing by z 50%) and

five patients had stabilization of PSA levels for’s period ranging from 18 to 102

weeks (median 20 weeks). No sign@cant bone marrow toxicity was seen and no

cardiac toxicity was reported.

E. 2. c.3 Combination Chemotherapy with ~Nlitoxantrone

The SWOG conducted a Phase II study of mitoxantrone and cisplatin in 45 patients

with HRPC (Osborne 1992). All patients had measurable (n= 17) or evaiuable

(n= 28) dise~e. Thim-six patients were considered poor risk based on age,

performance status, or prior chemotherapy. Chemotherapy was given IV every

four weeks and consisted of cisplatin 60 mglmz and mitoxamrone 8 or 12 mg/m2

depending on risk status. The response rate was 12% in patients with measurable

disease and 12% in patients with evaluable disease. The estimates of median

progression-free sumival times were 2.7 months in patients with measurable

disease and 4.1 months in patients with evaluable disease. The median survival

times were 4.9 and 8.7 months, respectively. There was one treatment-related

death due to congestive hem failure. The most common toxici~ was

myelosuppression, but only one patient developed a leukocyte count of less than

1,000/rnrns and one patient had a platelet count of less than 25,000/Inms. Events of

moderate to severe nausea and vomiting were reported in 15 patients.

A risk-adapted chemotherapy was investigated in 20 patients with HIWC (Kuhbock

1994). Patient mean age was 63.9 years (range 40-74 yeas). Treatment

consisted of rnitoxantmne given on Day 1 at a dose of 13 mg/m2 followed by . ..

cisplatin at a dose of 20 mg/m2/day given daily for five days. Cycles were repeated
.,, ”

every three to four weeks. Five of 20 patients with high-risk profiles (i.e.,

suspected history of cardiopathy, Ieukopenia, thrombocytopenia, or abnornd.
kidney and liver function tests) received fractionated doses of each agent on a

weekly basis until the total dose noted above was reached for each cycle. Partial

remission was noted in 3 of 20 patients (1570), stable disease in eight (40’%), and

subjective improvement in three (15’ZO).Duration of response ranged from 3 to 14
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months. The median overall survival was 9.2 months. one patient developed a

hypotensive crisis with reversible myocardial hypoxernh ~d two patients

developed sepsis.

A regimen of rnitoxantrone, $fluorouracil, and high-dose fofinic acid Wm

evaluated in 14 patients with HRPC (Magarotto’i994). The median age of patients

was 65 years (range 53-81 years). ~Mitoxantronewas given at a dose of 12 mg/m~

on Day 1, 5-fluorouracil was given at 350 mg/m2 Days 1,2, and 3, and folinic acid

was given at 100 mg/m~, Day 1, 2, and 3. All drugs were given N. Cycles were

repeated every three weeks. The median number of cycles was 4 (range 3-9

cycles). The PR rate was 2370 and SD rate was 54~o using the NPCP criteria.

The median duration of response was 4 months (range 3-6 months) and the

median duration of survival was 10 months (range 3-26 months). A decline in

PSA levels of> 50% was noted in two patients. There were no reports of nausea

or vomiting of Grade 2 intensity or above. Grade 2 mucositis was noted in two

patients and Grade 3 mucositis in one patient. Grade 2 or 3 Ieukopenia was

common. Grade 4 Ieukopenia was noted in four patients. One patient had a

transient episode of atrial fibrillation, and two patients had a decrease of the left

ventricular ejection fraction by at least 10’?Io,but without clinical symptoms.

E. 2. d Commercial Marketing Experience

Since its approval for marketing in 1988, mitoxantrone has been used in a variety of

hematologic maii=wa.ncies and solid tumors at doses ranging from 10 to 80 mg/mz

per cycle given by short IV injection or by 24-hour continuous IV infusion.

E.2. d. 1 Mitoxantrone for Leukemia

Mitoxantrone, in combination with other drugs, is indicated for the initial therapy of..
acute nonlymphocytic leukemia in adults. In a Phase III randomized trial, it was

shown that the combination of rnitoxantrone and cytarabine was superior to the “”

combination of daunorubicin and cytarabhe both in tetms of efficacy and safety

(Arlin 1990). Mitoxan~one was also shown to be active in the treatment of

recurrentirefractory amte non.lymphocytic leukemia. Furthermore, mitoxantrone

combination therapy appears to be less toxic than other commonly used regimens in

the treatment of adults with acute nonlymphocytic leukemia. iMitoxantrone w-asalso
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reported to be active in the treatment of acute lymphocytic leukemia in adulu and

children. In this disease, mitoxamrone has been investigated in combination

therapy with vincristine, cytarabine, methotrexate. etoposide, ifosfamide,

asparaginase, and corticosteroids. l~[o~mcrone W= dso reported to be active

either as a single agent or in combination with other cyotoxics in the tredtment of

chronic lymphocytic leukemia and chronic myelogenous leukemia.

E. 2. d. 2 Mitoxantrone for Me”&static Breast Cancer

hlitoxan~one was extensively investigated in the treatment of metastatic breast

cancer. Based on evidence of substantial single agent activity, mitoxantrone was

combined with other cytotoxic agents such as cyclophospharnide and 5-fluorouracil

(CNF regimen) or 5-fluorouracil and leucovorin (NFL regimen). In randomized

comparative trials, mitoxantrone apprs to be at least as active or, in some cases,

sfigh~y less active than doxorubicin. In the same trials, however, mitoxantrone

consis~ently induced less toxicity than doxorubicin, with less mucositis,

gastrointestinal toxici~, and cardiotoxicity. More recently, mitoxantrone has been

investigated in combination with new agents, e.g., paclitaxel and vinorelbine.

E. 2. d.3 Mitoxantrone for Lymphoma

M.itoxantrone in combination with other cytotoxic agents is commonly used in the

treatment of patients with previously untreated or recurrent non-Hodgkin’s

lymphoma. The most frequently used regimen in intermediate and high grade

Iymphoma consists of the combination of rnitoxantrone, cyclophosphamide,

vincristine, and prednisone (CNOP regimen). The CNOP regimen was compared

in several Phase III randomized trials with the standard combination of

doxorubicin, cyclophosphamide, vincristine, and prednisone (CHOP regimen). In

most of these randomized trials, the activity of the mitoxantrone-containing regimen

appears to be compaable to the CHOP regimen but was associated with

substantially less toxicity. Mitoxantrone has also been substituted for doxorubicin ---’

in third generation regimens commonly used for lymphoma (e.g., m-BNCOD,

rrdiNCOP.B, and CAP:BOP/m regimens). Mitoxantrone in combination with

etoposide, ifosfarn.kie, and mesna (NfllJE regimen) was shown to be active in the

treatment of relapsedrefmctory Iymphom, and the combination of mitoxantrone

with thiotepa, vincristine, and prednisone (TNOP) W* shown to be active and well

...

..
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tolerated in older patients with Iymphoma. A numberof combination chemotherapy

regimens with mitoxantronewere reportedto be active in the treatmentof low-grade

lymphoma. The combination of mitoxanfrone with fludarabineappears to be active

. in patients with foilicular Iymphoma.

E.2. d.4 ?vlitoxantrone in Other Maligniincies Including HRPC

,,

There are occasional reports of tie use of rnitoxantrone in the treatment of gastric,

colorectai, lung, ovarian, soft tissue, and prostatic cancer. The information

available on the off-label use in the U.S. of mitoxantrone in HRPC is limited.

Because mitoxantrone is not a vesicant substance, it has also been administered

intracavitary, i.e., by intraperitoneal injection inpatients with ascites due to

advanced ovarian cancer, by rntravesical instillation inpatients with superficial

bladder cancer, and by intrapkural installation inpatients with malignant pleural

effusions. There are also reports of investigational use of rnitoxantrone in

sustained-dease liposome-bound formulations.

E. 2. d. 5 High Dose Mitoxantrone in Solid Tumors

Because of its steep dose-response cume, its activity at standard dose, and its

favorable safety profile, mitoxantrone is also used as a component of very his@-

dose combination chemotherapy regimens requiring hematopoietic stem cell suppofi

(i.e., bone marrow or penpherd blood stem cell transplant). The most frequently

used regimens in this setting consist of the ~omb~ation of ~tox~tronet

carboplatin, and cyclophosphamide, ad the combination of mitox~trone,

paclitaxel, and thiotepa. Most studies of highdose mitoxantrone were reported in

the treatment of patients with advanced ovarian and breast cancer.
.

E.2. d. 6 Summary of Clinical Experience

Based on the data available in the published literature, mitoxantrone is an active “

agent in the Watrnent of a wide range of hematologic malignancies ~d solid

tumors. The information available on the extent of the off-label use of mitoxantrone

in HRPC is limited. The safety profile of mitoxantrone is predictable, well

established, and consists primarily of myelosuppression. Its cardiotoxicity,

mucosal toxicity, and gastrointestinal toxicity are of mild to moderate intensity.
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E.3 SAFETY SUMMARY - GENERAL S~FETY. CONCLUSIO~S

This section summarizes the safety profde of mitoxantrone administered IV at a

.dose of 12 to 14 mg/m~ every 3 weeks in subjects with HRPC. This data presented

is a compilation of information obtained from th$ pivotal Phase III trial CCI-NOV

22, the supporting Phase III trial Study 9182, three Phase II studies (CCI-

NOV 6, 14, and 16), and the published literature on rnitoxantrone in HRPC.

E.3.a Pivotal Trial in HRPC: Study CCI-NOV 22

E.3. a. 1 Study Aim and Design

The aim of Study CCI-NOV 22 was to compare the effectiveness of mitoxrmtrone

plus low-dose prednisone to that of lowdose prednisone in providing relief of pain

for subjects with symptomatic metastatic HRPC. The study evaluated the use of

rnitoxantrone, a marketed drug, in an investigational setting of HRPC. The study

was designed to reflect typical oncology practice. It was conducted nationwide in

Canada, involved academic centem and community hospitals, was open-labeled,

and enrolled subjects with no limitation with respect to age or medical history.

In this study, subjects were randomized to receive mitoxantrone plus prednisone

(M+P) or prednisone alone (P). All subjects received prednisone 5 mg po twice

BID until death or serious toxicity occurred. Subjects randomized to the M+P arm

received a single dose of mitoxanuone 12 mg/m2 by IV push every 3 weeks.

Mitoxantrone dose was increased or decreased by 2 mg/m2 on the basis of nadir

blood cell counts in the preceding cycle. Subjects in the M+P group were to

discontinue mitoxantrone if they had reached a cumulative dose of 140 mg/mz. If

disease progression occurred tier stopping fitox~~one, ~eatment could be

restarted provided the LVEF was in the normal range. Subjects randomized to the -

P arm were to receive titoxm~one at the time of dise~e progression or could be .

crossed over if their disease was stable after six weeks of P therapy.

E.3. a.2 Demograpli’ics,

A total of 161 subjects were enrolled in this study; 80 subjects were randomized to

the Nl+P arm and 81 subjects were randomized to the P arm. Forty-eight subjects
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(59%) in the P arm subsequently crossed over to receive mitoxantrone. Thus, a

total of 128 subjects were treated with mitoxamrone. Mediti age was 67 years

both groups. Approximately 37% of subjects in each treatment group had an

ECOG performance status of 2 or 3.

E.3. a.3 Extent of Exposure ,-

for

The 80 subjects in the M+P group received a median cumulative dose-of

? 12 mg/m2). The median number of cyclesmitoxantrone of 73 mg/m2 (range 12-.

administered in the M+P group was 6.5 (range 1-18 cycles). The median

individual dose of rnitoxantrone administered was 12 mg/m2 (range 2-1 S mg/m~).

Thirty-nine subjects (49%) in the lM+P group received at least one dose of

mitoxantrone ~greaterthan 12 mg/m2 and 18 (23 Yo)received at least one dose less

than 12 mg/m2. Four subjects (5%) in the M+P group received cumulative doses

of mitoxantmne ~water than 140 mg!m2. An additional 14 subjects received a

cumulative mitoxantrone dose within 10 mg/m2 of the maximum recommended

dose of 140 mg/m2.

Seven subjects randomized to the M+P arm (9%) and 5 subjects randomized to the

P aim who crossed over ( 10?ZO)did not receive rnitoxantrone for one or more

cycles. The reasons for not administering mitoxantrone for a scheduled cycle

included thrombocytopenia, leukopeni~ infection, mucositis, and other reasons.

As noted in Section D.3.a. 1, the individual dose of mitoxantrone could be changed

by ~ 2 mg/mz on the basis of nadir blood cell counts in the preceding cycle.

Because of this rule and since 7 subjects received no rnitoxantrone for >1 cycles, a

rnitoxanuone dose-ratio was calculated. The dose-ratio was defined as cumulative

dose/number of cycles not excluding cycles during which rnitoxantmne was not

administered. The median dose-ratio of mitoxantrone per cycle was 12 mg/m2 .

(range 5.1 -16.5 mg/m2). Palliative responses were seen at all dose levels and

there was no significant correlation between dose-level and response rates.
.,’

E.3. a.4 Deaths ,.
..

In the group randomized to M+P, 5 subjects died while on study or within 30 days

of the last dose of rnitoxan~one: one subject died of pneumonia and four subjects
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died of malignant disease. Six subjects randomized to [he P group and who

subsequently crossed over died within 30 days of the last dose of rnitoxantrone.

Ml six subjects died of malignant disease. The Kaplan-Meier estimates of the

median time to death were 338.5 days for the 80 subjects randomized to the M+P

~roup and 324 days for the 81 subjects randomized to the P group (p = 0.2324).

> *-

E. 3. a.5 Withdrawals Due to Adverse Events

A list of reasons for withdrawals due to toxicity, death, subject decision, and other

reasons is provided in the table that follows:

Subject Withdrawals Due to Toxicity or “Other” Reasons

Other(n= 12)

forWlthdraw~ Q@ls

Toxicity(n= 12) Myelosuppression

Sepsis

Confusionalstate

Gastrointestinalevents

Cardiacevenrs

Noreasongiven

Febrileneufropcnia

Surgery

Dlabetcs

Non-compliance

Epigastricpain

Renalfailure

Cardiacevent

Deepvenousthrombosis

Alternativetherapy

Diseaseprogression

Refuseducmnent (n = 5) Subjectrefusal

Death(n= 10) Pro==ssivedisease

~

3

2

1

I

~

2

1

1

0

0

0

0

0

1

0

1
-1

4

E
o

0

0

1

0

0

0

0

1

2

1

1

1

1

1

0-

3 .,.

6

,.. ”
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E.3 .a.6 Serious Adverse Events

.

In total, 36 subjects experienced 43 SAES during the course of the study. The

distribution of the 42 SAES in the two groups was as follows: 21 SAES in the M+P

~roup and 22 SA.ESin the P group (15 prior to crossover and 7 after crossover). In

the NI+P group. the most frequent reported SAG were infection-related (n= 9),

death (n= 3), and cardiac events (n= 3). In the P group, the most frequent

reported SAES were thrombo-embol.ic events (n= 4) and death (n = 4).

E.3. a.7 Adverse Events

There were no adverse events of WHO Grade 3 or 4 intensity that occurredin25%

of subjects in either group. Events of any WHO grade occming in 109?oor more of

subjects randomized to the lM+P group were nausea (6 170), fatigue (31%), alopecia

(29%), anorexia (25%), constipation (16%), and dyspnea ( 10%). Events of any

grade occurring in 10’ZOor more of subjects randomized to the P group were nausea

(35%), constipation (16%), and fatigue (10%).

.
.- E.3.a.8 Cardiotoxicity

Seven of 128 subjects (5Yo)treated with mitoxantrone experienced a cardiac event

which was defined as any asymptomatic decrease in LVEF below normal,

congestive heart failure, or any myocardial ischernia. Only three subjects had

symptoms of congestive heart failure. The cumulative dose of mitoxantrone

received by these seven subjects ranged from greater than 48 .mg/m2 to 212 mg/m2.

E.3 .a. 9 Laboratory Toxicity (NCI Grading)

Grade 3 or 4 Iaboratoq toxicities Occurnng in 2 5% of subjects randomized to the

Nl+P group consisted of neutropenia (81 ‘?10of subjects), leukopenia (75?o), elevated”

alkaline phosphatase (30%), elevated LDH (14%), and hyperglycemia (6%). --”

Grade 3 or 4 laboratory toxicities occurring in 2 5% of subjects randomized to the P

group who did not crossover consisted of elevated alkaline phosphatase (34Y0 of

subjects), elevated LDH (1890), and hyperglycemia ( 10Yo).
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E.3.a.lo Conclusions
.

Study CCI-NOV 22 was conducted in subjects whose median age was 67 years.

Results demonstrated no adverse events that were not already known to occur with

mitoxantrone administration. There were no WHO Grade 3 or 4 adverse events

reported in > 5% of subjects. Cardiotoxicity w& mild; only 3 of 128 subjects (2$to)

given rnitoxantrone developed evidence of CHF. The most frequent laboratory -

toxicities were neutropenia and thrombocytopenia.

E.3. b Safety

E.3. b.l

The aim of

Data From Other Clinical Trials in HRPC

Study 9182

Study 9182 was to compare the effectiveness of rn.itoxantrone

plus hydrocortisone to that of hydrocortisone in subjects with metastatic HRPC.

The study evaluated the use of mitoxantrone, a marketed drug, in an investigational

setting of HRPC. The study was designed to reflect typical oncology practice. It

was conducted groupwide by involved academic centers and affiliate

hospitals, was open-labeled, and enrolled subjects with no limitation with respect to

age or medical histOry.

In this study subjects were randomized to receive rnitoxantrone plus hydrocortisone

(M+H) or hydrocortisone alone (H). All subjects received hydrocmtisone 40 mg

po daily. Subjects randomized to the M+H arm received mitoxantrone 14 mg/mz

by IV push every 3 weeks. Mitoxantrone dose was decreased by 25% or 50% on

the basis of nadir blood cell counts in the preceding cycle. Subjects in the Nf+H

group were to discontinue mitoxantrone if they had reached a cumulative dose of

160 mg/m2. Crossover between treatments was not permitted. A total of 242

subjects were enrolled in this study; 119 subjects were randomized to the M+H arm

and 123 subjects were randomized to the H arm. lMedian age was 72 years for both

groups.

As of-February 1996, 1,16deaths have been reported: 61 deaths(51% of subjects)

in the M+H group and 55 deaths (45’ZOof subjects) in the H group. Causes of

death were comparable in the two groups. Except for disease progression, there

..

was no single cause of death that accounted for z 590 of all deaths in either “goup.
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Reasons for withdrawals were reported for 174 subjects. - In the M+H group. 58

subjects withdrew due to progressive disease, 13 due to toxicity. 3 due to death, 2

due to consenc withdrawal, 5 due to other remons, and 4 after completing study. In

the H ~group,79 subjects withdrew due to pro=~essive disease, 3 due to consent

withdrawal, 2 due to death, 1 due to toxicity, slid 4 due to other reasons.

Eight subjects in the NI+H group and eight subjects in the H group weti reported to

have experienced a total of 24 SAES. One SAE (cerebral hemorrhage in the M+H

group) was considered possibly related to study drug by the Investigator and all

other SAES were considered unrelated. The SAES that were reported in this smdy

were consistent with the subjects’ primary diseases or comorbid conditions.

Grade 3-5 clinical toxicities occurring in25% of subjects in either

treatment group were pain, either related to cancer or not (10% in the Nl+H group

and 3‘%oin the H group, p = 0.04) and sterility (6% in the LM+Hgroup and 490 in

the H group, p = 0.6). The distribution and frequency of Grade 1-2

ciinical toxicities were comparable in the two groups except for cardiac function

anomalies that were noted in 16% of subjects in the lM+H ~mup compared to 1~0of

subjects in the H group.

Grade 3-5 laboratory toxicities that occurred in25% of subjects in the

M+H group consisted of Iymphopenia (65% of subjects), neutropen.ia (57%),

leukopenia (57%), increased alkaline phosphatase (1 1%), hyperglycemia (7%), and

anemia (5Yo). Grade 3-5 laboratory toxicities that occurred in25% of subjects in

the H group consisted of lymphopenia ( 13% of subjects), increased alkaline

phosphatase (9%), and hyperglycemia (5%).

In conclusion, Study 9182 did not demonstrate any adverse event that was

not already known to occur with mitoxantrone administration. The only Grade 3-5 ..
adverse events reported in >570 of subjects treated with mitoxantrone were pain “’

and sterility. Cardiotoxicity was mostly of Grade 1 or 2 (incidence of 16~0). The

most frequent laborato~ toxicities were neutropenia and thrombocytopenia.
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E.3. b.2 Study CCI-NOV 6

021011084

A Phase II trial investigating the combination of rnitoxantrone, 5-fluorouracil, and

mitomycin was conducted by Murray et al in41 patients (mean age 67.6 years) with

“HRPC. Lhlitoxantrone at a dose of 10 mg/m2 and 5-fluorouracil at a dose of

600 mg/mZ were both administered IV every 3 weeks; mitomycin was given IV at

10 mg/mz every 6 weeks. The41 patients completed a total of 164 treatment

cycles. Individual patients received between 1 and 7 cycles (mean 4 cycles). The

cumulative dose of mitoxan~one ranged from 8 to 70 mg/m2 (medhn, 34) and

single doses ranged from 5 to 11 mg/m2 (median 10 mg/mz). The cumulative

mitoxantrone dose ranged from 8 to 70 m#m2. Toxicity caused 24’70of the

treatments to be delayed. There were no withdrawals due to toxicity.

All 41 patients have died. The cause of death was not recorded in 4 cases. There

were 7 deaths that were primarily attributed to causes other than cancer progression.

These included two cases of pneumoniz and one case each of intracranial bleed,

anemia, congestive heart failure, myocardial infarction, and acute renal failure.

Interpretation of the cause of death data is ~lcult because deaths associated with

an adverse event may also have been related to cancer progression.

The WHO sys~em was used for toxicity grading. There was no reports of grade 4

gastrointestinal toxicity. Grade 3 gastrointestinal toxicity was reported in 1‘ZOof

cycIes, Grade 2 in 290, and Grade 1 in 20%. Additional adverse events reported

included sepsis (n = 1), neutropenic fever (n = 1), transient ischernic attack (n = 1),

acute renal failure (n= 1), angina (n= I), and deep vein tiombosis (n = ~). A

cardiac event was reported in one patient (Y?io).This was a 76 year-old man who

developed angina on Cycle 2 after receiving a cumulative rnitoxantrone dose of

zo mg/mz. His symptoms resolved and he then received a third cycle of therapy.

Grade 4 hematologic toxicities occumed in 8 patients (20%). Grade 3 or grade 4

leukopemia occurred in 32’%of patients, .-ulocytopertia in 34%, ./-”

thrombocytopenia in 2290, and anemia in 33%. Eighteen patients (449io)had a

blood transfusion during, the study.
,
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E.3. b.3 Study CCI-NOV 14
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A Phase II trial of single-agent mitoxantrone given IV every 5 weeks was

conducted by iMurray et al in 38 patients with HRPC. The initial dose of

mitoxantrone was 12 mg/mz per cycle, with subsequent dose adjustment permitted

to achieve a Day 21 absolute granulocyte count in the 2,000 to 2,500/mm5 range.

Single doses of mitoxantrone ranged’from 7 to 26 mg/m2 and cumulative doses

ranged from 10 to 154 mg/m2. Patient mean age was 67.7 years.

The 38 patients completed a total of 182 treatment cycles. Individual patients

received benveen 1 and 8 cycles (mean 4.8 cycles). The cumulative mitoxantrone

dose ranged from 10 to 154 mg/m2 (median 60 mg/m2). The single dose of

rnitoxantrone ranged from 7 to 26 mg/m2 (median 14 mg/mz). The dose of

mitoxantrone was reduced to less than 12 mg/m2 in 1390of the 182 treatment

cycles. Omitting Cycle 1,22 of the 144 treatment cycles (15%) were delayed due

to toxici~. There were no reports of withdrawals from study due to toxicity.

All 38 patients have died. The cause of death was not recorded in 7 cases. There

were 3 deaths that were primarily attributed to causes other than cancer progression.

These included one case each of endocarditis, congestive heart failure, and

cerebrovascular accident. Interpretation of the cause of death data is imprecise

because .deaths associated with an adverse event may also have been related to

cancer progression.

The WHO system was used for toxicity gradiig. There were no repcms of WHO

Grade 4 gastrointestinal toxici~. Grade 3 gastrointestinal toxicity was noted in

only one patient (3~o) and Grade 1-3 gastrointestinal toxicity was reported in 20%

of cycles. Mild to moderate alopecia was noted in 269i0of cycles, and there were

no reports of WHO Grade 3 or 4 alopecia. Additional adverse events included -

pneumonia in one patient and dysgeusia in ~otier. CUtiOtOxicity WM reponed in ....

one patient (370). This was a 74 year old man who developed congestive heart

failure after receiving 6 treatment cycles and a mitoxamrone cumulative dose of

71 mg/m~. He died froin the consequences of congestive heart failure./

WHO Grade 4 hematologic toxicity was reported in one patient (3%). Combined

Grade 3 arid 4 Ieukopenia occurred in 11Yoof patients, granulocytopenia in 11%,
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anemia in 11%. and duomboc ytopenia in none. Six patients ( 16?o) required a

blood transfusion during the study.

E.3. b.4 Study CCI-NOV 16

The combination of mitoxantrone and

.

prednisotie was evaluated in 27 patients with

HRPC. Mitoxamrone was given at a dose of 12 mg/m2 eve~ 3 weeks with dose

adjustment based on hematologic nadirs. Prednisone was given orally at a dose of

5 mg twice a day. Patient mean age was 69 years (range 54-87 years). The 27

men completed a total of 126 treatment cycles. Patients received between 1 and 8

cycles (median 4 cycles) and nine patients (33%) completed the specified treatment

of at least 8 cycles. The cumulative mitoxantrone dose ranged from 12 to

136 mg/m2 (median 60 mg/m2). Single doses of rnitoxantrone ranged from 6 to

22 m~m~ (medi~ 14 rng/m2). Only one of the 25 patients (4Yo)who received a

second treatment cycle had his mitoxantrone dose reduced by 2 mglm~ due to

myelosupression according to protocol guidelines. Of the 16 patients who received

a third treatment cycle, the mitoxantrone dose decreased by 2 mg/m2 in 4 (25%).

Overall, the dose of mitoxantrone was reduced to less than 12 mg/m2 in ten men

(37%) who experienced gramdocytopenia. There were no dose reductions due to

thrombocytopenia.

Three patients were withdrawn from study because of adverse events. One patient

developed claustrophobia that was attributed to prednisone one week after entry on

study. The other NO patients developed concomitant illnesses that led to protocol

violation and withdrawal from study. These illnesses consisted of deep vein

thrombosis in one patient and hypercalcemia in another. Both patients were

subsequently lost to follow-up. At the time of analysis, 25 of the 27 patients had

died. There was one death resuking from an unrelated intercurrent cause (not

related to toxicity or malignant disease).

Both nausealvomiting and alopecia were solicited adverse drug reactions, i.e., ‘“

patients were questioned specifically about these side effects at each visit. Nausea

or vomiting was reported .by 13 patients (48%) in a total of31 of 123 treatment

courses (25%). There’ were no reports of WHO grade 2 or higher episodes of

nausea or vomiting. Mild alopecia was noted in 2S’70of cycles and there was no

reports of gmde ~ or 4 ~oycia. An infection W= remfied iI’I3 pa~en~ (11~)
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including one of each of the following: Herpes simplex infection. urinary tract

infection, and thrush. Only anorexia (n = 4) and constipation (n = 3) were reported

in more than 2 patients. Fever, loss of appetite, sore throat, and weakness were

each reported by only one patient.

Granulocytopenia of < 500/mm3 was reported i!i 44% of patients. One patient

(4%) experienced Grade 4 anemia (hemoglobin< 6.5 g/dL). There were no reports,,
of Grade 4 thrombocytopenia. Combined Grade 3 and 4 .granulocytoptinia occurred

in 74% of patients, thrombocytopenia in 790, and anemia in 4Y0. Four patients

(15’%) received a blood transfusion during, the study.

E. 3. b.5 Published Reports Of Single-Agent Mitoxantrone In HRPC

Several Phase I and II studies investigating the role of mitoxantrone in the treatment

of HRPC were conducted in the U.S., Canada, and other foreign countries. These

studies evaluated mitoxantrone given at various doses and schedules as a single

agent, in combination with other cytoto.xic agents, or in combination with

corticosteroids. These studies demonstrated that mitoxantrone was generally well

tolerated in this older patient population. -

The SWOG conducted a Phase II trial of mitoxantrone in 37 patients (median age

65 years) with HRPC (Osborne 1983). Mitoxantrone was given by IV injection

every 21 days for a median of 5 courses of therapy. Poor risk patients (n = 20)

were given mitoxantrone at a dose of 10 mg/mz and good risk patients (n= 17)

received mitoxantrone at a dose of 12 mg/mz. The therapy was well tolerated.

Twenty-one patients (58%) had a nadir leukocyte count of less than 2,000/mms.

Thrombocytopenia, nause& and vomiting were uncommon. One patient with pre-

existing diabetes mellitus and coronary artery disease died from refractory

congestive heart failure after a cumulative mitoxaritrone dose of 60 mg/mz, although

a direct relationship to mitoxantrone use could not be established.
./,’

A second trial of single-agent mitoxantrone given at 12 to 14 mg/m2 IV every 3

weeks was conducted ip 29 patients with HRPC (Raghavan 1986). Patients

received 1 to 7 courses of therapy. The median cumulative mitoxantrone dose was

36 mg/m2. Patient mean age was 67.8 years. The ECOG performance status was

z or 3 in 1S2% of patients. M.koxamrone was well tolerated. lNeutropenia occurred
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in eight patients. vomiting in two, infection in two, stomatitis in one, cardiac

toxicity in one, and painful nail bed changes in two. -

●

A Phase I dose-finding study of continuous infusion of m.itoxantrone was

“conducted in 15 patients (mean age 67 years) with HRPC (Kantoff 1993).

Mitoxantrone dose-levels were planned at 1.0, f.25, 1.4, and 1.5 mg/m~/day given

by continuous IV infusion for 14 days followed by two weeks of rest. The patients

received 1 to 10 courses of therapy with a majority receiving 1 to 3. The maximum

tolerated dose of mitoxantrone was 1.25 mg/m2/day for 14 days. The dose-limiting

toxicity was neutropenia in four patients, although none of the patients required

hospitalizations because of neutropeni~ There were no instances of platelet counts

less than 20,000/mms. Other adverse clinical experiences included nausea and

vomiting, anorexia, constipation, ton=weblisters, and mucositis. All adverse

events were mild to moderate in intensity and most occurred in 3 or fewer patients.

A Phase II study of mitoxantrone given at a dose of 4 mg/m2 IV every week was

conducted in 14 patients (median age 68 years) with HRPC (Rearden 1992).

Patients with prior pelvic irradiation received a lower dose of 3 mg/mz evexy week.

A 15% dose escalation was carried out based on hematologic parameters in the

preceding cycle. The median number of weeks of therapy was 9 (range 4-36

weeks). Toxicities ‘wereminimal and usually hematologic in nature. A leukocyte

count of less than 2,000/mmJ was noted in two patients and a platelet count of less

than 50,000/mms was noted in one. There were no reports of neutropenic fever,

bleeding, or cardiac toxicity.

A Phase II study of mitoxantrone administered weekly was conducted in 10 patients

with HRPC (Knop 1993). Patient age ranged from 40 to 75 years. Mitoxanuone

was administered by short IV injection at a weekly flat dose of 10 mg administered

for four to five cycles, and then continued at a flat dose of 5 mg weekly until

disease progression as evidenced by PSA and perform~ce status. No significant

bone marrow toxicity was seen and no cardiac toxicity was noted.
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E.3. b.6 Published Reports of Combination Ther?py With

Mitoxantrone In HRPC

The SWOG conducted a Phase II study of mhoxantrone and cisplatin in 45 patients

with HRPC (Osborne 1992). Chemotherapy w*. gi~en N every 4 weeks and

consisted of cisplatin 60 mg/m2 and mitoxantrone 8 or 12 mg/m2 based on risk

status. There was one treatment-related death due to congestive heart failure. The

most common toxicity was myelosuppression but only one patient developed a

leukocyte count of less than 1,000/rnm3 and one patient had thrombocytopenia of

less than 25,000/mmJ. Events of moderate to severe nausea and vomiting were

reported in 15 patients. Alopecia was not reported.

A risk-adapted chemotherapy was investigated in 20 patients (mean age 63.9 yews)

with HRPC (Kuhbock 1994). Treatment consisted of mitoxantrone given IV on

Day 1 at 13 mg/m2 followed by cisplatin at 20 mg/m2/day given IV daily for 5

days. Cycles were repeated every 3-4 weeks. Five of 20 patients with high-risk

profiles (i.e., history of cardiopathy, leukopeni~ thrombocytopenia, or abnormal

kidney and liver function tests) received fractionated doses of each agent on a

weekly basis until the total dose noted above was reached for each cycle. The

therapy was well tolerated. One patient developed a hypotensive crisis with

reversible myocardial hypoxemia and two patients developed sepsis.

A regimen of mitoxantmne, 5-fluoroumcil, md high-dose fotic acid was ,

evaiuated in 14 patients (median age of 65 years) with HRPC (Magarotto 1994).

Mitoxantrone was given lV at 12 mg/m2 (9 mg/m2 for Cycle 1) on Day 1,

5-fluorouracil was given N at 350 mg/m2 Days 1,2, and 3, and folinic acid was

given IV at 100 mg/m2, Day 1, 2, and 3. Cycles were repeated every 3 weeks.

The median number of cycles was 4 (range, 3- 9). There were no reports of

nausea or vomiting of Grade 2 intensity or above. Grade 2 mucositis was noted in ‘“

two patients and Grade 3 mucositis in one patient. Grade 2 or 3 Ieukopenia was .,

common. Grade 4 Ieukopenia was noted in four patients. One patient had a

transient episode ofatrial fibrillation, and two patients had a decrease of the left

ventricular’ ejection fracdon by at least l!YZO;but without clinical symptoms., \
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E.3. c Summary of Safety Information

Overall, the two Phase III trials of mitoxantrone in HRPC, the three Phase II trials,

and the published literature showed that rnkoxantrone given at doses ranging from

“10 to 14 mg/m2 evexy three weeks was well tolerated in this older patient

population. The most common adverse event was myelosuppression, a common

event with most cytotoxic agents. The incidence of myelosuppression can be

decreased by increasing the interval between courses or by reducing. the dose per

cycle. Other adverse events often seen with cytotoxic therapy, e.g., nausea,

vomiting, alopecia, and fati=~e, were uncommon and usually of Grade 1 or 2. The

incidence of cardiotoxicity, a toxicity noted in tie label of rnitoxantrone, was not

increased in this patient population. The most common laboratoq toxicities (> 10%

of subjects) were leukopeni& neutroperii% thrombocytopeni~ and increased

alkaline phosphatase.

/

/“
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E.3. d U.S. IND Safety Reports In HRPC
.

There were no IND safety reports in the U.S. for mitoxantrone studies conducted in

subjects with HRPC. The only available ND safery reports were submitted to the

“Health Protection Branch for the Phase II and III Canadian studies, CCI~NOV 6,

14, 16, and 22. *-

E.3. e Summary Of Post-Marketing Experience

The entire rnitoxantrone post-marketing experience database was searched at

Immunex for repofiable events reported five or more times since U.S. approval.

The table that follows lists all such events, thek frequency of occurrence, and

whether such events

Post-Nlarketing

Bodv Svstem

Body as a whole
..-

——

Cardiovascular

Gastrointestinal

Heroic

Necrologic

Respirator

Skin

are not described in the rnitoxantrone prescribing information.

Adverse Experience Reports

/

Adverse Event

death

dehydration

disease progression

feverhepsis

cardiac disorder

heart failure

abdominrd pain

nausea

vomiting

acute leukemia

leukopenia

marrow depression

neutropenia

thrombocytopenia

subdural hematoma

pneumonia
, :-: --.:-- “:. - ----.: -- /-”:-
mJpaluIl MLC ICilu.lulv pm

skin discoloration

with ~ 5 Occurrences

m RenofiS

19

5

6

23

6

5

5

8

5.

11

12

6

8

5

5

6

31

10

Labeled

no

no

no

./,’

no

.
no
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The only unlabeled adverse events reported five or more times since approval are

death, dehydration. disease progression, subdural hematoma, and skin

discoloration. Dehydration is often a second~ complication of vomiting and

diarrhea both expected events with mitowmtrone. Disease progression is a

“frequent occurrence in patients with advmced cancer and is unrelated to

mitoxantrone. Skin discoloration is Msmiated with the blue color of rnitoxantrone

which may occasionally extravasate from an injection site. All repofied deaths were

due to events unrelated to rnitoxamrone administration (e.g., progressive disease)

or associated with adverse events known to occur with mitoxantrone administration

(e.g., sepsis, hemorrhage, heart failure). The five repons of subdural hematoma

were all contained in one publication inpatients with acute myeloid leukemia with

monoblastic component and were considered by the authors to be multifactorial,

including meningeal infiltration with leukemia cells.

...

.--,”

,-,.
I

/ .
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F. BENEFIT/RISK ASSESSMENT AND PROPOSED

POST-MARKETING STUDIES

F.1 BENEFIT AND RISK ASSESSMENT
,-

A common perception among medicai oncologists is that non hormonal cytotoxic

therapy is seldom effective in the management HRPC. The information obtained

from the pivotal trial CCI-NOV 22, the supporting trial Study 9182, and

Phase II studies indicate that m.itoxantrone treatment provides a substantial clinical

benefit in patients with locally advanced or metastatic prostate cancer who have

failed prior hormonal therapy. LMitoxam.ronetherapy results in siug.ificam

improvement of cancer-related symptoms, improves quality of life measures, and

does not lead to significant toxici~ in this older patient population.

F.1.a Pivotal Trial CCI-NOV 22

The pivotal trial CCI-NOV 22 showed that mitoxantrone plus prednisone results in

clinically meaningful improvement or total resolution of cancer-related pain in about

40’ZOof patients with HRPC who have persistent pain despite optimization of

analgesic therapy prior to enrollment on study. This criterion of response was

assessed using a well-defined 6-point ptin scale and the response had to be

maintained for two consecutive cycles, i.e., for a period of at least six weeks.

Compared to prednisone alone, mitoxantione plus prednisone significantly

increased the rate of primary palliative response from 1290 to 29% (p= 0.01), the

median duration of palliative response from 53 days to 229 days (p= 0.0001), and

the median time to disease progression from 132.5 days to 301 days(p=0.0001).

Furthermore, the overall palliative response rate according to either the primary or

the secondary criterion of response was21 % in the prednisone group compared to-

37.5% in the rnitoxantrone plus prednisone group (p = 0.025). As would be --

expected in a crossover study, there was no difference in survival times between the

mitoxantrone plus prednisone group (median of 338.5 days) and the prednisone

alone group (median,o’f 3’24days). Medhm time to death was significamly longer,

however, for the mitoxantrone plus prednisone group (338.5 days) compared to the

prednisone group ( 145 days), when subjects randomized to prednisone who

subsequently crossed over are excluded (p= 0.0086).
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A decrease in pain in[ensiy aad corresponding decrease in analgesic use resulted in

overall improvement in p- functional activity, feeling of well being, and ,

~ psychosocial interactions. This was evidenced by an improvement in quality of life

evaluations assessed by two validated quality o: life measures, the linear analog

self-assessment scales (9 LASA scales) and the EORTC-Q30 quality of life

questionnaire (30 questions). This improvement was more manifest for qualiry of

life instruments assessing ~r-related symptoms and less distinct for qualiry of

life instruments assessing .aral questions of well-being.

In addition to the favorable ciinical responses noted above, a 75% or greater

decrease in PSA levels was noted more often in subjects randomized to

m.itoxantrone plus prednis= (27%) compared to patients randomized to

prednisone alone (1470), wi& p = 0.077. Because most patients with metastatic

prostate cancer have bone lesions that are not readily measurable or evaluable by

radiographs or bone scans, * rcde of mitoxantrone in tumor size reduction could

not be consistently evaluated in this study.

The favorable results achieved with mitoxantrone in Study CCI-NOV 22 were

obtained without undue toxkity or worsening of patient quality of life due to

therapy-related adverse evcxm. The most common adverse event was

myelosuppression that mak mitoxantrone dose adjustments necessary in 22.5?0 of

subjects. There were no adwxse events of ~=de 3 or 4 intensity that occurred in

5% or more of subjects= with rnitoxantrone plus prednisone. Events of any

grade occurring in 10% or nmre of subjects treated with mitoxantrone plus

prednisone consisted of n- fatigue, alopecia anorexia, constipation, and

dyspnea. Seven of 128 subjects (5%) treated with rnitoxantrone experienced a

cardiac event defined as any symptomatic decrease in LVEF below normal,

congestive heart failure, or any myocardial ischernku only three subjects had ““

symptoms of congestive heat failure. Grade 3 or 4 laboratory toxicities occurring

in 25% of subjects randomized to the mitoxantmne plus prednisone group

consisted of neutropenia, leakopenia, elevated alkaline phosphatase, elevated LDH,

and hyperglycemia. , “
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F. 1. b Supportive Phase III Trial Study 9182
.

Phase III Study 9182 showed that a clinically meaningiid tumor response

by NPCP criteria (stable disease or better) was achieved in 65% of subjects treated

“with rnitoxantrone plus hydrcxonisone compared to 5490 of subjects treated with

hydrocortisone alone. Median time to dkease progression for all subjects

randomized to mitoxantrone plus hydmcortisone was 218 days compared to 122

days for subjects randomized to hy~ocortisone alone (p= 0.0654). The median

time to death was comparable in the ISVOgroups; 334 days for rnitoxamrone plus

hydrocortisone and 359 days for hytiocordsone alone. This endpoint may have

been confounded by additional therapy given after withdrawal from study.

A decrease in PSA levels z 50% Wm actieved in significantly (p = 0.023) more

subjects randomized to the rnitoxm~ne plus hydrocortisone arm (3 190)compared

to the hydrocortisone alone am (17Yo). There was a trend toward more reduction

in analgesic use overtime in the mitoxantrone plus hydrocortisone group. There

was also a trend toward more improvement overtime in pain-related quality of life

measures in the m.itoxantrone plus hydrocortisone group. This trend was more

apparent if the subset of subjects using analgesics at baseline.

Grade 3-5 clinical toxicities Occurnngin25% of subjects in the mitoxantrone plus

hydrocortisone group were pain (10%) and sterili~ (6%). The distribution and

frequency of Grade 1-2 clinical toxicities were comparable in the two groups except

for cardiac function anomalies that were noted in 16% of subjects in the

mitoxantrone plus hydrocortisone group compared to 1?O of subjects in the

hydrocortisone group. Grade 3-5 laboratory toxicities that occurredin25% of

subjects in the mitoxantrone plus hydrocortisone group consisted of Iymphopenia,

neutropenia, leukopenia, increased alkaline phosphatase, hyperglycemia, and

anemia.

---

F.l. c Phase 11 Trials in HRPC

Evidence of palliative r$sponse was also seen in.numerous Phase 1and II tnais

conducted in the U.S./and other countries itiestigating the role of mitoxantrone in

HRPC. Overall, pain improvement was noted in 20 to 50$%of patients receiving

mitoxantrone eveu three weeks, once a week, or by continuous IV infusion, at
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cumulative monthly doses ranging from S to 20 m~mz. These treatments were

well tolerated, with myelosuppression being the predomdnt. albeit easily

manageable, adverse event.

k conclusion, these results indicate that rn.itoxantrone provides clinical benefit to

patients with HRPC for whom no approved alternative chemotherapy currently

exists.

F.~ PROPOSED POST-MARKETING STUDIES

At present, Lmmunex does not intend to conduct Phase ~ studies of rnitoxantrone

in subjects with advanced prostate cancer. While the clinical benefit of

mitoxantrone plus prednisone for pain palliation in patients with HRPC was clearly

demonstrated in study CCI-NOV 22, there are several ongoing investigator-initiated

studies evaluating other doses and schedules of mitoxantrone alone or in

combination with ocher cytotoxic drugs in patients with recument or newly

diagnosed advanced prostate cancer. These studies aim at optimizing drug

administration on the basis of the intended goal, e.g., pain palliation, tumor

cytoreduction, or prevention of disease recurrence. A pharmacoeconomic study is

now underway to evaluate the cost-benefit of the treatment of HRPC wifh

mitoxantrone in a subset of patients enrolled on study CCI-NOV 22.

.. .

.
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DEPARTMENT OF HEALTH & HUMAN SERVICES Public HealthService

Office of Orphan Products Development(~~-3q
Food and Drug Administration 5600 Fishers Lane

Rockville, MD 20857

August 21,’”1996

,.
Irnrnunex Corporation
Attention: Mr. Mark W. Gauthier
Senior Mamger, Regulatory Affairs
51 University Street
Seattle, WA 98101

Dear Mr. Gauthier:

Reference is made to your orphan drug application of April 3, 1996 submitted pursuant to
section 526 of the Federal Food, Drug, and Cosmetic Act for the designation of
Novantrone@(mitoxantrone), as an orphan drug (application #96-966). We also refer to
your amendment dated July 8, 1996.

b

We have completed the review of this application, as amended, and have determined that
mitoxantrone qualifies for orphan desigmtion for the treatment of hormone refractory
prostate cancer. Please note that it is mitoxantrone and not its formulation that has
received orphan desigmtion.

Prior to marketing approval, sponsors of designated orphan products are requested to
submit written notification to this Office of their intention to exercise orphan drug
exclusivity if they are the fwst sponsor to obtain such approval for the drug. This
notification will assist FDA in assuring that approval for the marketing of the same drug
is not granted to another firm for the statutory period of exclusivity. Also please be
advised that if mitoxantrone were approved for an indication broader than the o~han
desigmtion, your product might not be entitled to exclusive marketing rights pursuant to
Section 527 of the FFDCA. Therefore, prior to final marketing approval, sponsors tif
designated orphan products are requested to compare the designated orphan indication with
the proposed marketing indication and to submit additioml data to amend their orphan
desigmtion prior to marketing ,afiproval if warranted.

In addition, please Morm this office annually as to the status of the development program,
and at such time as a marketing application is submitted to the FDA for the use of
mitoxantrone as desigmted. If you need further assistance in the development of your
product for marketing, please feel free to contact Dr. C. Camot Evans at (301) 827-0987.



.-. ..,.-

2 .

Please refer to this letter as official notification of designation and congratulations on
obtaining your orphan drug desigmtion.

,-

Sincerely yours,

Marlene E. Haffner, ‘M.D., M.P.H.
Rear Admiral, United States Public Health Service
Director, Office of Orphan Products Development



cc:
HFD-85/M.A.Holovac
HFD-150/L.Vaccari ~
HF-35/OP File #96-966
HF-35/C.Evans
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HF-35/P.Vaccari 8/21/96 dsg.966
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DEPARTMENTOF HEALTH& HUMAN SERVICES Public Health Service
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%

Food and Drug Administration

. Rockville MD 20857

Date MAYI61996
NDA No. 19-297

?-
.

AL&t%s
I r 1

Izmmex Corporatlan
., +&&j

“. 51 University SCreet 3
Seattle, !JA 98101

& i+.

At tn: Wrk Gauthier
I L J

Dear Sir/Madam:

We acknowledge receipt of your supplemental application for the following:

Name ofDrug:
( )

Novantrone mitoxantrone for injection concentrate

NDANumbec 19-297

Supplement Numbec s-014

Date ofSupplementKay 10, 1996

Date of Receipt May 13, 1996

All communicationsconcerning this NDA should be addressed es follows

Center for Drug Evaluation and Research, HFD-150
Attention: Document Control Room~
5600 Fishers Lane
Rockviile, MD 20857

Chief, Project Management Staff
Division of Oncology and Pulmonary

Drug Products

FORM. FDA 3217e (4/92) PIWVIOUS EDlllDN IS OSSOLETE

.’



Request for Information: 6124/96

NI)A # 19-297, Supplement S-0i4
NOVANTRONER (Mitoxantrone for Injection Concentrate)

Sponsor: Immunex Corporation

,-

Information to be conveye 1 to the sponsor: —
,,

A. CCI-NOV22

Review of study CCI-NOV22has raised questions regarding 1) palliativeresponseevaluatio~
and 2) determinationof the durationof the response in the patients describedbelow. Please
respond to the followingrequestsand provide case report forms for each patientno later than the
week of July 8, 1996. —

1. Please justify assignment of palliative response for the following patients:

Patien~ response was noted to occur horn cycle 5 to 8, but PI scores were missing for cycles
4 and 6 on Listing 4.

Patien~ response was noted to occur from cycle 6 to 14, but PI scores were missing for
cycles 3, 5, 7, 9, and 12 on Listing 4.

Patient@: withdrawn for unknown reasonafter cycle 5, but response is noted to occur in
“cycles” 6 through 9 (duration was 70 days).

Patien~ last course given was cycle 5; patient withdrawn for toxicity at “cycle” 6, and last
follow-up date is “cycle” 7. Response is noted to occur in “cycles” 5 through 7 (duration was 77
days).

Patient a : completed treatment at cycle 11; follow-up 3 weeks later confirms response by PI
score. However, since this is the last available score, the response duration was Odays.

Patient- refbsed treatment after cycle 3; follow-up 3 weeks later confkrns response by PI
score. However, since this is the last availablescore, the response duration WasOdays. .

Patient-response was noted to occur ffom cycle 5 to 15 using PI scores (Listing 4), .=
however, using Analgesic Scores, this patient would have progressed at cycle 3 (Listing 5)
without ever achieving a response.

2. Please clarify the following discrepancies affecting calculation of the duration of
palliative response/time to progression:

Patient w : progressed on prednlsone at cycle 6 (8/2 1/92, Listing 11) or at cycle 8(1 1/26/93,



Listing 20); evidence of progression at cycle 12 using analgesic score.

Patient m : patient is reported as not progressed on prednisone a~ cycle 11 (3/24/93, Listing 11)

or as progressed at cycle 11 (5/5/93, Listing 20).

Patient m received 10 cycles of M+P; patient is reported to have pro-aessed at cycle 18 dated
as 1/26/94 (Listing 7) or as 6/1/94 (Listing 20). ,.

Patien~ received 12 cycles of M+P; patient is reported to have progressed a~cycle 7 on
9/10/93 (Listing 11) or at cycle 12 on 12/23/93 (Listing 20).

Patient* received 9 cycles of M+P; withdrawn immediately (2/4/94) for surgical procedure
but patient is reported to have progressed at “cycle” 9 dated 10/31/94 (Listing 7). No PI scores
were given after cycle 9 to document progression. What was the nature of the surgery?

Patient-reported to have progressed on prednisone at cycle 4 (5/18/94, Listing 20) or at
cycle 6 (6/29/94, Listing 7). Using PI scores, progression occurred at cycle 6, however, using
analgesic scores, progression occurred at cycle 5.

3. Please clarify the following additional discrepancies:

Patien~. withdrawn from treatment due to myelosuppression (Table 25) or due to disease
progression (Listing 11)?

Patient- reported to have disease progression at cycle 6 (Listing 7) but PI score missing; how
was progression determined?

Patien~ received 7 cycles of M+P; 3 weeks later, patient is reported as not progressed
(Listing-AL)or progressed (Listing 20); response affects whether patient is censored for TTP.

Patien~: received 8 cycles of M+P; 3 weeks later, patient is reported as not progressed
(Listing 7) or progressed (Listing 20); response affects whether patient is censored for TTP.

4. Please submit case report forms for the following patients treated on
who were either withdrawn for toxicity or experienced cardiotoxicity:

study CCI-NOV22

I

Purpose Patient #

W]thdrawn for Toxicity

Cardiotoxicity ‘“



B. CALGB 9182 Trial

1. Please inticate the bwk (e.g., physicalexam radiqyaphic, Xh decrease by 75’Yo,etc.) upon
which each partial response was assigned in the trial. Please provide the dates when
individual assessmentsweremadeif these are available.

2. Please submit case report forms for the following p?~ents treated on study 9182 who
were withdrawn for toxicity and for patient

Purpose Patient #

Withdrawn for Toxicity

Death due to sepsis

kA #19-297
HFD-1 50/ Division File
HFD-1 50/J. Beitz
HFD-1 50/L. Vaccari

./,”
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Susan Crusan
Nov. 13, 19961 (301) 443-3285

FDA Approves Blew use for Drug in TrOatiag Prostate Cancer

FDA haE approved a new use for Novantrone (mitoxantrone

injection, as a chemotherapy for tre;tment of pain related to

advanced prostate cancer that ha6 progressed despite hormone

therapy. Novantrone was approved within six months of its

submission as initial chemotherapy for patients with advanced

prostate cancer that has 6pread to bone. The following may be

used to respond to questions.

Prostate cancer is the second leading cause of cancer deaths

in the United States. About 310,000 new cases are expected to be

diagnosed in 1996 and more than 40,000 of these will become

resl.stant to hormone therapy. Advanced prostate cancer is often

accompanied by intense pain as cancer cells multiply and spread

to the bone. Novantrone in combination with steroids ht16 been

shown to reduce bone pain, and stabilize or reduce reliance on

analgesics. The application was one of the first submitted after

FDA announced its initiative to speed cancer drug approvals in ,

1996.

In a randomized con~rolled trial, Novantrone in combination

with steroids significakly decreased pain in 38 percent of

patients, compared to 21 percent treated with steroids alone.

-Mora-
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Pago 2, 2@W Drug Use for Treating

Patients responding to Novantrone therapy
,.

.

Prostate Caaeer

experienced an average

of eight months of pain relief compared to two months for

patients on steroids alone. Thdre was no difference in survival

between the t~o treatments.

Adver6e effects include neutropenia (decrease of white blood

cells) and the usual side effects associated with chemotherapy

such as nausea, vomiting and hair 10FS. Less frequently

occurring side effects include congestive heart failure,

tachycardia (rapid heartbeat), arrhythmias (irregular heart

beats) , chest pain and decreases in heart function.

In September 1996, FDA’s Oncologic DrUg6 Advisory Committee

voted in favor of approval for Novantrone for this new

indication. Novfmtrone was first approved in the United States

in 19S7 for the treatment of acute non-lymphocytic leukemia.

The drug is marketed by Immune% corporation, Seattle,

Washincyton.

####
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November 11, 1996

Robert DoI+, M.D.
IXKXtOr
Division of Oncology Drug Products
Center for Drug Evaluation and Research
Food and IXug Administration
1451 Rockville Pike - 2QCIFIoor @IFEXlSO)
RoekviUe, MD 20852-1448

NovANTRoNE@ (Initmammle for injectionconcentrate)
NDA 19-297/ S-014

DearDr. De@

EnclosedisadditionalinformationpertainingtosupplementS414, submitted May 10,
1996 to NDA 19-297 fw NOVANTRONE (mitoxantrune for injeetioneoneentrate).S-014
was submitted to lqlest appruvid of a new indiatkm fix lhc pttil.

Included in this amendment is a revised drafl package insert to include information
permining co tbe new indkatton. The following changes, listed by page number have
been made in response to a tekmmference held on November 8, 1996 to discuss CDER
comments reganling the drafl package insat submittedto sNDA 19-297/S-014 on
May 10,1996

me Two thm _
Ail retemncz$ ; NOVANTKUW within the CLtNICAL PkUUWIA uM.KiY Stxtion
of the package insert have been changedto retkr to the drug substance, mitoxantrone.

~
Paragraph two, under has been changed to

Within the pdiative response analysis. two patientshave been added as prirnay
responders, such that29% of patients mndornizedto N + P were responders, with -
p = 0.011 (as included in our original draft package inse~ May 10, 1996).
Explanation that the duration of XEsponsefor these two patients is assigned a value of ‘
zero was also *.

The ptmentage of patientswho achieved overail palliative response was changed to
38% of patientsrandomizedtohi+ P and the associrtted pvdue was revised to 0.025.
Two patients have been added as @nary responders as &seribed above, these

m
--- patients. by definition. also qualiti as secondzuy responders.

=s THE

e- 51Ilntim* strllm.SO*. Wachmqonmlol-m
OFMUJICltW Z06.SS7.lNW.fix 206.587 .(EOS ~,immunex.com
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Dr. R. DelAP
November 11, 1996
PageTwo ,.

wltih~=, ti~-~~~d~~nt of~wo~w~
four places in oxder to specify that the numbers apply to all patients in the analyses for
time to progression.

!hfs&
All information regarding the measure and analysis of quality of Iifk has been removed.

~ SW=
Informationpertainingto baseline performan= status has been removed.

~
The wording for the additional indication has been modified to stattx

.-

- F-u
Ref~ce to childnm in the PRKAU1’10NS section was changed to pediahic patients
for greaterpnxision.

IJnder Adverse Reactions. a statermmtto denote thatno non-hematologicadverse
events of Grade 314were seen in > 5% of ptients in the CCI-NOV 22 Txial was added.

Informationregardinguse of NOVA-~W+ in combinationwith other
antineoplasticagents, being associated with the developmentof acute leukemiahas been
relocated to appeardirectly underthe heading of Hematologic adverseevents, as this
event is possibly associated with NOVANTRONE mmtme.ntin genrmdand is not
specifically related to the hormone-rcfiactory prostate cancer indication.

The wotding fir the hernatologicadvrme metions in patientswith hormone-xefiamxy
prostatecan- hasbeenrevisedto indicak thatthe Grade4 neuttopenia observed in
thcw paticnt9 was rcktcd to the + es=dation required inonetrial.

.,,

All previous FDA recommendaths have been mcorporti, changes made by
Imrmmex Corpomtion and agreed upon dting the teJe-nfer-= held on N~-~ ~.
1996 have been indicated by underlineor strikethrough, as appropriate.
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Dr. R. ~LilP
November 11,1996
Page Thre v.

Please contactmeat (206) 3894066 if yoti havequestionsconcerningtheenclosed
information.

Sincerely,

Mark W. Gauthier
SeniorRegulatoryAffairsManager

c Nancy Kercher
File 311(X),31543

TAM/tam

,,‘
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RobertDeLap,M.D.

t
Director
Division of Oncology Drug Products

*-

Centerfor DrugEvaluationand Research
Food andDrugAdministration
1451 RockvilleP&e-2nd Fkmr (lIFD-lSO) “’
Rcckville,MD20852-1448

NOVANTRO~, mitoxantrone for injection concentrate
NDA 19-297fS-014
Amendment #012 to unapproved supplement

Dear Dr. DeLap:

Please referto yourfacsimile datedSeptember27,1996 which providedcommentsfromthe
pharrnacokim%cs(@) andphsnnacologyh.oxicology reviewerson the Novantronepackage insert.
On October23, 1996, we informallyprovidedcopies of a numberof literaturearticlesfor review to
supportchanges we made to the CLINICAL PHARMACOLOGYsection in responseto the 9/27/96
facsimile. On October24, we sent by facsimile a draftof the revised CLINICAL
PHARMACOLOGYsection for review. In the presentsubtilom we offer ourformalresponse to
the comments in the 9/’2706 facsimil%supportingIitemturearticles,and a mpy of the annotated
CLINICALPHARMACOLOGYsection of the package insertwith referenceslisted. The response,
revised pK section (also on diskette in Word Perf@ 6.0) and referencesareprovidedin Clinical,

I 1
a PharmacokineticandArchivalsectionjackets.
p?.

f “ .’
We arealso takingthis opportunityto formally submit2 otherpieces of informationto supplement
(S-014) to NDA 19-297 which had been sent informallyearlier. They are

1. In response to a requestfrom Dr. Koutsoukos we m providing, in Statisticaland Archival section
jackets, copies of datadiskettescontaining the updateddatasetsfrom our 10/18/96 response. A
“desk copy” of the diskette was sent to Ms. Vaccari, ProjectManager,on 10/23/96; an~

2. On 10L!8N6,we sent via facsimile a copy of the final table forTIT for all patientsin trialCCI-
NOV22 in response to a request fkornDr. Koutsoukos to Dr. Abbe Rubin received by telephone on
10L23B6. The enclosed table combmes the answers included in our responses dated 10/11/96 and
10/18/96 to the FDA requestsfor additional informationon TIT, anddocuments all changes from the
analysis providedin the original submission of S-014 (5/10/96). Copies of the table areincluded in
Clinical, StatisticalandArchivalsectionjackets.

For your informatio~ we intend to inccxporateall of the comments fhm the
.

pharmacology/toxicologyreviewer as relayed in the 09~7f16 facs~e ~to the appmpria~ s~tions..
of the package insat

If you have any comments or questions regardingthe contents of this submission, ph=e con~ct me
at (206) 389-4066. - ,/‘

,
Sincerely,

mkot+ziz%

d
r

.

>

Mark W. Gau~ier
k .: a~or Re@atoV Ai7sirsManager

. #
cmfmw

)= 51 University StreeL Seattle, Washington 9S101-2936
c hmnlrlmrc mc cm Mm c=. ‘)rw SW flmi w immunex.cfjm
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Robert DeLap, M.D.
DklXtOs
Divisiun uf Or.wuk+jy DIug Pmdxts “
Center for Drug EvaluationandResearch
Foodand Drug Mminimm “on
1451 Rockvillc Pike - 2nd Floor (HFD-150)
Rockville, MD 208S2-1448

NOVAIVIXO~, mitoxantrone foriqjectionconeenuate
NDA 19-297/S014
Amendment fhll~ to txnapproved supplement

Dear Dr. DCI+X

Attachedplease find our mspooac to the queshoos tmm the Medical Reviewer prmmied m
your fadmile dated KW96. The facsimile requested clarification Ofi&mnation provided
in our 10MI96 subrnisaio~ ~arding lTP (time to progression) dates and status for

-. patients in h CU-NOV22M.

~~ isprovided in Attachent 1. Wehavcchosen toaddressparts 4bandcof
your questmnin a singlenarrativeanswerand tablewith a brief explanation* the change
ffornwhat wasoriginallyrepmted in supplementS-014 listings. Reasons for a change in
statu., i.e., either censord or not censoti for the patients listed are also provided.

If you have any commentsor questionsregardingthe contentsof this subrhissio~ pkase
contact meat (206) 3894066.

Mark W. Gaxhier
Senior Regukmy * Manager

.,-

#-.
●‘0-

PFllnTW. 51WUwm@ &met Se8Uie,W4#ngton MtO1-2S0
CFMF.mmE 20S3S7.m * 206.567-0006www.immunexcom



I,,-.
DEPARTMENT OF HEALti AhKI HUMAN SERVICES

PUBLIC HEALTH SERVICE

---

.-. .-

FOOQANODfUJG-AOAiiNWFIATION
.

APPUCATION TO MARKET A NEW DRUG FOR HUMAN USE DA=~
OR AN ANTIBiOITC DFflJC3FOR HUMAN USE

(We 27, Code of F&ra/Regulations, 314)

,-

1 1
NOTE: NoapdiirrmV be RaduUossacm@etal a@katm form has b90n reralvcd@t CFRPaft374)

IAME OF APPIJCANT @TEoFsWwssKm

mmunex Corporation 96.10.11

Ioowss (Mllllbq w city,*m ar?dzpCodB)
TELEPFWJNENO (l- ~ ~)

(206) !587-0430
kl University Street
\eattte, WA 98101

m T~mw-p P==&wCO
019-297

flitoxantrone for injection concentrate NOVANTRONE@

ODE NAME (fanxJ ctlEMKxL NAME

WA l,4-diiydroxy-5,8-bis([2+(hydroxyethyoamino]ethyi]amino}
9,1 O-anthracenedione dihydrochiotide

SAQEFORU RunE OP ADMINlsTRAnoN ~~

fijection concentrate Intravenous Injection ?0, 20,25, 30mg
, I

mflPcsED lNDmmoNs mR USE

$JOVANTRC)NE In combination with ootricostemids as initial chemotherapy for treatm~ of
Merits with prostrate cancer, after failure Of primary hormonal therapy.

Nc) #
:~D #
3MF CM=
3MF “,DMF
)MF

. .

----
IW-0RMA710N ON APPUCATKW

IYPE OF APPLICATION fCl?eck one)

❑ ‘K--’sA- APF$JmTlm(Stcm 3f4.5a) ❑ THBsueMlssloN lsANAaBREvwEDAPFmAnorufANoA)@l cFl13143!i)

lYPEoF4quwwoN @h5gkan8)

l-J PRESUBMSON

H

ANAUENDMENTTOAPENDtNGAPPUCATION ❑ suFPIEMENTALAPPrJcaTmN
❑ ORIGINAIAPP1.KXTK)N RESUBMl~

SPECIIW RHW!ATIOWSI TO SUPF@IW~EOfAFPLiOA m (qa, Fnflwaqm=) m cm Wa 70
—— .—

PROPOSED MWUU3WG STATUS @w&a@
. .

FORMFDA3SSh (1W93) Page 1



CONTENTSOF APPIJCA’flON

lication cont@ns the followrng items (Cf7eqkallfhat-)

I 1.hldex .
1 .

II 2. Sumnwry (21 CFF! 314.50(c))

II 3. -iahy, manufactu~ and mntml -km (21 CFR314.50 (cO(I))

I 4. a. 3ampks (21 CFR 314.50 (e)(l))(Subfi @ UPM F&s IWWS@

II b. Methods VaMationPack8wI(21CFf3314SO(e){2)(I))

C. !+MM#@ (21..CFR 314.50(@(2)(ii))

II ii. final printed Jabeltng (12 copies)
.-:

I1. I

[ ] 5. NoncIinicaI~wami toxicology- (21CFR314.50(d)(2))

II 6.Human phamacokinetics and bloavailabilii 3ectii(21 CFR S14.50[d)(3))

I I 7. Microbiolqyaection (21 CFR 314.50(d)(4))

8. Clinicaldatasection(21 CFR 314.60(d)(5))

I !4.salaty update report (21 m 314.50(d)(5)(vMb))

I 10. Statiaticatsection (21 CFR 314.50(d)(0)) .

I 11. Casa mfxxt tabulations (21 cm 314.50(t)(l)) . .

12 case repwts forms (21 cm 314H(f)(q)

13.Patentinfurrnatiun on any patentwhich claimsthedrug (21 U.S.C.- (b) or (c))

I 14. A patent certifii with IWSPCMAto any patent whkh claims the drug (21 U.S.C. 355(b)(2) or (j)(2)(~)

I 15.OTHER (.. .

I
awfwrocOrr@ywilh ~~ti~

~~_~h2iC-=
m inH CFR 3f4.M, 314. l, Md314.72

&g&SER’R’.-a!4”z!TRRl&lztg””””- “h:’””’?”
WAMEOF ~ OFFICIAI-ORAGENT

Marlc Gauthier
MTE
96.10.11

-RR {w. Clly. STb@ Z&w) mLEPmuEuo. (tfh810AllMcae9)

I University SttwL SeattIe, WA 98101

(WARNING: A wilifullv fake stateme~ k a criminal offen=. U-s-c. ~tile 18, *- 1001-)

/-.>

/ ----

..— .

FORM FDA 356h(W%?) Paw 2
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October 1, 1996 { ac j,-

Robert DeLap, M.D. .,
Director ;
Division of Oncology Drug Products
Center for Drug Evaluation and Research
Food and Drug Administration
1451 Rockville Pike - 2nd Floor (HFD-150)
Rockville, MD 20852-1448

NOVANTRONE@ (mitoxantrone for injection concentrate)
NDA 19-297 / S-014
Amendment 008

Dear Dr. D&p:

Enclosed is an amendment (Amendment 008) to supplement S-014, submitted May 10, 1996
to NDA 19-297 for NOVANTRONE (rnitoxantrone for injection concentrate). S-014 was
submitted to request approval of a new indication for the product. Contained in this
amendment are responses to FDA questions communicated to Immunex via telephone by
Bob Barren, Ph.D., Chemistxy Reviewer, on September 30, 1996.

IrI response to Dr. Barren’s request for identification of the level of contldentiality of
sections of the Abbreviated Environmental Assessment (AEA) (NDA 19-297 / S-014,
page 03/18/086 through 03/18/0150), the following sections of the AEA are classified
as releasable or con.iidential, as indicated:

Releasable co .fi&ntial
Section 1 Date Se~tion 15 Con.ntial Appendices

Section 2 Name of Applicant
Section 3 Address
Section 4 Description of Proposed Action
Section 5 Identification of Chemical Substances
Section 5 Introduction of Substances into the

Environment
Section 7 through Section 11 not required
Section 12 List of Preparers
Sectwn 13 C’ertiiytion
Section 14 References

Information contained in Section 4 Description of the Proposed Action is releasable,
with the exception of the projected five year production of Novantrone for total
domestic use (NDA 19-297/ S-014, page 03/18/088); this information is conildential

s
K

RE

m
51University Stree~ Seattle, Washington 98101-2936

206.587.0430,Fax 206.587‘.0608Www x.com
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R. De~p, M.D.
October 1, 1996
Page Two

,,

In response to Dr. Barron’s request for a justification for submission of an Abbreviated

Environmental Assessmen4 attached (Attachment I) is a telephone contact report in
which Ms. Nancy Sager, OffIce of Pharmaceutical Science, states that this supplement
qualifies for an AEA. Attachment I also contains guidance for preparation of certain
sections of the AEA, provided by Ms. Sager.

As further justification for submission of an AEA, a letter granting mitoxantrone orphan
drug designation for the treatment of hormone refracto~ prostate cancer is attached
(Attachment II).

Please contact me directly at (206) 3894066 if you should have questions concerning
the information in this submission.

Sincerely,

M&k W. Gaufier
Senior Regulatory Affairs Manager

cc: Nancy Kercher
File 31100,31543

TAM/tam

.,
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September 6, 1996

Robert DeLap, M.D.
Director
Division of Oncology Drug Products”
Center for Drug Evaluation and Research
Food and Drug Administration
1451 Rockville Pike - 2nd Floor (HFD-150)
Rockville, MD 20852-1448

DupD&/v~

.

NOVANTRONE” (mitoxantrone for injection concentrate)
NDA 19-297 / S-014
Amendment 006

Dear Dr. DeLap:

Enclosed is an amendment (Amendment 006) to supplement S-014, submitted May 10,
1996 to NDA 19-297 for NOVANTRONE (rnitoxantrone for injection concentrate). S-O14
was submitted to request approval of a new hdication for the product. The additional
indication being sought is:

“N(Jv~ONE in combination with coritcosteroids is indicated as initial
chemotherapy for treatment of patients with prostate cancer, afierfailure of primary
hormonal therapy. ”

Included in this amendment is the Four Month Safety Update Report (Item 9) for NDA
19-297 /S-014. The safety update report includes adverse events that occurred after
the filing of the sNDA that wem reported by subjects during off-study follow-up as
well as events that occurred prior to fding of the sNDA but were not reported to
Immunex until after the filing. Page number references made to the sNDA within this
document refer to NDA 19-297 / S-014, submitted on May 10,1996.

If you should have any questions concerning the information in this submission, please
contact me directly at (206) 389-4066.

Sincerely,

$qcuiu3,4& /
Mark W. Gauthier ‘
Senior Regulatory Affai& Manager

15 cc: File 31100,31543
Nancy Kercher

51 University Street Seattle, Washington 98101-2836

~I_ 206.587.0430, Fax 206.587.0806 wwwimmunex.com



{m-trunex COlpOMtiOII

–—

Robert Dehp, M.D.
Director
Division of oncology Drug Products

#-

Center for Drug Evaluation and Research
Food and Drug Administration
1451 Rocldle Pike - 2nd Floor ~-150)
Rockville, MD 20852-1448

NOVANTRONE, mitoxantrone for injection concentrate
NDA 19-297/S-014
Amendment #005 to unapproved supplement

Dear Dr. DeLap:

—-— —._r

Attached please find 3 copies of the sfides we intend to present at the September 11, 1996
ODAC meeting. These are considered fld, however, minor changes maybe made in
format prior to the meeting. We are provi~g them for information and would appreciate
the opportunity to see a copy of the FDA shalesprior to the meeting, if convenient.

Please note: the slides for the presentation include several analyses that have not previously
been submitted to the Agency. The analyses are directly derived from the database and can
be readily verified. Attachment 1 contains a table which summarizes the additional analyses
presented. The slides themselves appear after attachment 1.

If you have any comments or questions regarding the contents of this submission, please
contact meat (206) 3894066.

Sincerely,

wkmkJ24tixR=
Mark W. Gauthier
Senior Regulatory Affairs Manager

..

,,‘

$:
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51 University Street. Seattie, Washington 98101-2936

206.587.0430. Fax 206.587.0606 www.immunex.com
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August 1, 19%

Robert DeLap,M.D.
Director
Divisionof OncologyDrug Products
Centerfor DrugEvaluationand Research
FoodandDrugAdministration
1451RockvillePike- 2nd Floor (HFD-150)
Rockville,MD 20852-1448

.._. .. —

NOVANTRONE@ (mitoxantrone for injection concentrate)
NDA 19-297/S-014
Amendment 003

Dear Dr. D&qx

Enclosed are eleven copies of Immunex Corporation’s briefing package that has
been prepared for the Oncologic Drugs Advisory Committee (ODAC) meeting on
September 11,1996. This package summarizes the data submitted to NDA 19-297,
Supplement 014 for treatment of patients with hornwle refractory prostate cancer
(HIUW). Twenty copies of this document have also been provided to Ms. Jannette
O’Neill-Gonzalez of the FDA’s Advisors and Consultants Staff.

f
,
r

~
A total of 25 Imrnunex representatives and consultants will be present at the
September 11, 1996 ODAC meeting. The following individuals will be making
formal presentations to the committee: Ken Seamen, Ph.D. (Irnrnunex), Ian
Tannock, M.D. (Princess Margaret Hospital) and Richard Ghalie, M.D.
(Irnmunex). A list of Irnmunex consultants who will be present at the meeting is
attached.

Please contact meat (2’06)389-4066 if you have questions regarding this
information.

MarkW. Gauthier
SeniorRegulatoryAffairsManager

cc: Nancy Kercher
File 31100,31462

51 Universi~ Street, Seattle, Washington 98101-2936

2C6.587,0430, Fax 206.567.0606
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Robert DeLap, M.D.
Director -
Division of Oncology Drug Products “
Center for Drug Evaluation and Research
Food and Drug Administration
1451 Rockville Pike - 2nd Floor (HFD-150)
Rockville, MD 20852-1448

NOVANTRONE, mitoxantrone for injection concentrate
NDA 19-297/S-014
Amendment to unapproved supplement

.

IILJPHCATE

Dear Dr. DeLap: VP% AF??Eh

The attached submission is provided in response to questions received on supplement S- S+(jjq
014, submitted May 10, 1996 to NDA 19-297 for Novantrone (mitoxantrone for injection z, ~
concentrate). S-O14 requested approval of a new indication for the product. The questions
from the Medical Reviewer wem received in a facsimile dated June 24,1996. In addition,

~)

the Statistical Reviewer provided questions by phone on June 25, 1996. One archival copy
and one reviewer copy (in appropriate jackets) are included. Diskettes, where requested,
containing data or text are included in both the archival and reviewer copies.

The original supplement included a dataset for the EORTC Quality of Life (QOL) Prostate
Module for trial CCI-NOV22. The data set for the prostate module consisted of 13
questions. The response to question 10 (parts A & B) was inadvertently omitted for all
subjects in the analyses, listings and diskette submitted with the supplement. Tables 14
through 17 (pages 08/02/067-078 of S-014 submitted May 10, 1996), Figure 20 (page
08/02/01 17 of S-O14), and Listing 19 (pages 08/04/047-092 of S-014) have been updated
to reflect addition of this data. Inclusion of the previously omitted data does not alter the
statistical or clinical comparisons for the QOL instrument. New Tables 15A through 17A
are included here as well. The analyses presented in new Tables 15A through 17A are
identical to those in Tables 15 through 17 except that subjects with values at baselhe only
(without follow-up values) are excluded. This is provided for information.

The contents of the package include: .-.

1. Response to Medical Reviewer’s questions from June 24, 1996 facsimile, including
case report forms;

2. Response to Statistical Reviewer’s questions provided by phone on June 25, 1996,
including diskettes withf3AS codes;

3. Update to CCI-NOV22 QOL Prostate Module - Questions 10A and 10B, includes
revised data listings and diskette as previously provided in Item 10, Statistical
Section. Copies of the revised listings are included in the Archival, Clinical (Item
8) and Statistical (Item 10) sections; diskettes provided in Item 10 only.

51 Univers”~ Street, Seattle, Washington 98101-2938
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WordPerfect6.0 versions of the draft package insert and CCI-NOV22 Clinical Trial Report,
as requested by tie Medical and Statistical Reviewe~ mpctively, will be provided under
separate cover within the next 7-10 days. ---

On or about September 10, 1996. Imrnunex intends to submit the four month safety update
for the trials (CCI-NOV22 and 9182) included in supplement S-014. Safety and
follow-up information collected after analysis database was locked will be included in this
update.

If you have any commentsor questionsregardingthe contentsof this submission,please
contact meat (206)389466.

Mark W. Gauthier -
Senior Regulatory Affairs Manager

.
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Rob&t DeLap, M.D.
Director -
Division of Oncology Drug Products
Center for Drug Evaluation and Research
Food and Drug Administration
1451 Rockville Pike - 2nd Floor (HFD-150)
Rockville, MD 20852-1448

NOVANTRONE, mitoxantrone for injection concentrate
NDA 19-297/S-014
Amendment to unapproved supplement

Dear Dr. Dehp:

The informationincludedin this submissionis providedin response to requests
received regardingsupplementS-014, submittedMay 10, 1996to NDA 19-297for
Novantrone(mitoxantronefor injectionconcentrate). S-014 was submitted to provide
information sufficient for approval of an additional indication for the product.

Enclosed in this submission are three copies of a disk containing the WordPerfect 6.0
version of the draft package insert, as requested by the Medical Reviewer. One disk is
provided for the Medical Reviewer, one for the Consumer Safety Oftlcer and one for
archival purposes. Please note that the structural formula diagram for the product (page 1)
as well as the Irnmunex logo (page 18) did not properly convert to the WordPerfect
format. The remainder of the document converted appropriately.

Also enclosedare three copiesof a disk containinga Wo~erfect 6.0 versionof the
CCI-NOV22ClinicalTrial Repo%as requestedby the StatisticalRevieweron June 25,
1996. One disk is providedfor the StatisticalReviewerand one for archivalpurposes.

If you should have any questionsconcerningthe informationprovided,please contact
me directly at (206) 389-4066.

Sincerely,

wbkL3\&iiIf2&
Mark W. Gauthier
Senior Regulatory Affairs Manager

cc Nancy Kercher
File 31100,31543

... .
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Robert DeLap,M.D.
Director
Divisionof OncologyDrugProducts *-
Center for DrugEvaluationand Research
Food and Drug Administration
1451RoclwillePike - 2nd Floor (HFD-150)
Rockville,MD 20852-1448

NOVANTRONE, mitoxantrone for injection concentrate
NDA 19-297/S-014
Amendment to unapproved supplement

Dear Dr. DeLap:

The information included in this submission is provided in response to requests
received regarding supplement S-014, submitted May 10, 1996 to NDA 19-297 for
Novantrone (mitoxantrone for injection concentrate). S-014 was submitted to provide
information sufficient for approval of an additional indication for the product.

Enclosed in this submission are three copies of a disk containing the WordPerfect 6.0
version of the draft package insert, as requested by the Medical Reviewer. One disk is
provided for the Medical Reviewer, one for the Consumer Safety Officer and one for
archival purposes. Please note that the structural formula diagram for the product (page 1)
as well as the Immunex logo (page 18) did not properly convert to the WordPerfect
format. The remainder of the document converted appropriately.

A.ISOenclosedare three copiesof a disk contig a WordPerfect6.0 versionof the
CCI-NOV22ClinicalTrial Repo~ as requestedby the StatisticalRevieweron June 25,
1996. One disk is providedfor the StatisticalReviewerand one for archivalpurposes.

If you should have any questions concerning the information provided, please contact
me directly at (206) 389-4066.

Sincerely,

WM1’3,kpiiga
Mark W. Gauthier
Senior Regulatory Affairs Manager

cc Nancy Kercher
File 31100,31543

51 University Street, Seattle, Washington 98101-2936
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May 10,“1996

Robert L. Justice, M.D.
Acting Director
Division of Oncology Drug Products .
Center for Drug Evaluation and Research
Food and Drug Administration
Woodmont OffIce Building
145 I Rockville Pike - 2nd Floor (HFD- 150)
Rockville, iMD 20852-1448

,-

NOVANTRONE@ mitoxantrone for injection concentrate
NDA 19-297/S-014
Efilcacy supplement

Dear Dr. Justice:

Pursuant to21 CFR 314.70, Irnrnunex Corporation is submitting a supplemental application
to request approval of a new indication for the product, NOVANTRONE mitoxantrone
concentrate for injection. The additional indication being sought is:

- -.
“NOVANTRONE in co?nbinahon with corticosteroik is indicated as initial chemotherapy
for treatment of patients with prostate cancer, ajlerfailure of primary hormonal therapy.”

Results are presented from a randomized phase III clinical trial (CCI-NOV22) which
demonstrates that Novantrone provides a si~lcant benefit for relief of pain in
symptomatic hormone resistant prostate cancer patients and suggests that overall quality of
life (QOL) also improves as a result of Novantrone treatment. Also included are results
from a secofid phase III trial 9182) which confirm the activity of Novantrone in
Hormonai Resistant Prostate Cancer and the QOL improvement. Final clinical trial reports
for the pivotal study (CCI-NOV22) and the supportive study 9182), including all
data tabulations and listings, are located in Item 8, Volumes 24 and 5-7, respectively, and in
Item 10, Volumes 10-12 and 13-15, respectively. Please refer to the table of contents for a
detailed listing. ,

The safety update (Item 9) will be filed 4 monthsfrom the date of submission of this
supplement.

As discussed at the meeting between Lrnrnunexand the Agency on December 20, 1995, we ‘“a-
nticipate that the supplement will receive priority review status under the Prescription Drug
User Fee Act of 1992, because there is no currently approved chemotherapy for palliative
treatment in this patient population.

..
Prostate cancer is a dkease which is receiving much attention in the media of late. Rapid
approval of this new indication may be viewed by patients and the press as a positive result
of the “Reinventing the Regulation of Cancer Drugs...” initiative recently announced by the
FDA and President Clinton, at least in sptit if not literally. Therefore, we would appreciate

51 Univers”@ Street, Seattle, Washington 98101-2936
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the opportunity to work closely with the DivWlon to facilitate review of this submission and
to prepare for a September 1996 presentation to the Oncologic Drugs Advisory Committee,
should that be required. The goal of our collaboration being to accelerate availability of this
promising new treatment for patients with hormone resistant prostate cancer. Novantrone
has a proven safety record based on nine years of post marketing surveillance.

I will follow up by phone within two weeks to discuss how we can help to facilitate review
of this submission.

Electronic SAS datasets for the NOV22 and 9182 studies as requested by the
Statistician are provided with this submission. Refer to Volume 17 for the key to the data
set documentation, diskettes provided and directory of files.

If you have any comments or questions regarding the contents of this submission, please
contact meat (206) 389-4066.

Sincerely,

Ndd3,1p+2i2_
Marlc W. Gau&er
Senior Regulatory Affairs Manager

..
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